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Utilising space high up in the roof The 
MotaVeyor is seen carrying packages of 
sheets to the store in the mill of Highams 
Limited of Accrington. This versatile belt 


conveyor of unit construction is assisting 





fame “The efficiency of 
The MotaVeyor is 
certainly very good, 
and under present 
conditions we could 
not have handled 
the number of 
parcels with our 
old type of hand- 
ling equipment.” 


HIGHAMS LIMITED 





by showing such benefits as those quoted 


above. A performance of this nature is by 


production engineers in almost every industry 


no means uncommon, for wherever The 


e ° ° U 
MotaVeyor is used it calls forth similar praise. | 


MAKERS OF THE COLLIS TRUCK @§MQUUEOmeyoitw ar 





NAME THAT 


Write for full details to: \ 
Dept. E.18. J. Collis & Sons, Ltd., 
42-44 Regent Sq., Gray’s Inn Rd.,@ 
London, W.C.|1. Ter. 6141 
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Wt seems beyond doubt that the very satisfactory 


uminiom castings which you provide are 





E} contributing in no small way to the success of Ensign 
Cameras which are considered the finest of their kind. 


We are greatly indebted to you for the 
research and development facilities which you have 
been able to place. at our disposal and which, we 
believe, reflect in the fine quality of your castings.” 


Extract of letter from Bornet Ensign Limited, Londen, E.17. 


THE BIRMINGHAM ALUMINIUM CASTING (1903) CO. LTD 


BIRMID WORKS > 





SMETHWICK 40 + BIRMINGHAM 


LONDO 
SSOCIATED BRITISH MACHIN 
AKERS LIMITE 
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17 in. SWING 
‘JUNIOR’ 
SURFACING& BORING 
LATHE 


FOR ‘ONE OFF’ OR BATCH 
PRODUCTION—AN IDEAL 
LATHE IN EITHER CASE 
Twelve speeds; Hardened 


nickel-chrome gears; Patent 
preloaded spherical roller bear- 


> ing for spindle; Quick release 


chuck; Protected bed, 200 
Brinell; Six feeds; Convenient 
controls; Simple tooling. 


JOHN LANG & SONS LTD. 


JOHNSTONE 
Phone 


NEAR GLASGOW 


JOHNSTONE 400 
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Fot Maximum Fieduction 


Ward machines are designed and built to 

get the best out of tungsten carbide, their 

metal removing capacity being limited only 
by the cutting tools used. 





















Machining the 2; Litre 
Daimler Gearbox on Ward No 
10 Combination Turret Lathes 
at THE DAIMLER COMPANY 
LTD., COVENTRY 


H.W.WARD & CO.LTD 


SELLY OAK =} BIRMINGHAM 29 
TELEPHONE (\> 4 SELLY OAK 1131 
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The Churchill Model BW 


10” X 60” PLAIN GRINDING MACHINE 


Standardisation at its best is in the interest of _ 
the user but often helps only the manufacturer. . 
The new Churchill Standard Control Apron for 
Precision Grinding Machines helps the operator 

_ by convenience and sensitivity of control— 
maintenance by get-at-ability—the makers by 
line assembly and service without headaches 
—and, most important of all, the customer— 

with a still better machine. 


THE CHURCHILL MACHINE TOOL C?L”? 


Export 


Sales 


BROADHEATH + MANCHESTER 





Home Selling Agents: Charles Churchill and Co., Lid., Birmingham and Branches 
Organisation: Associated British Machine Tool Makers Ltd., London Branches and Agents 
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*‘Newallastic’”’ bolts and studs have qualities which 
are absolutely unique. They have been tested 
by every known device, and have been proved 


to be stronger and more resistant to fatigue 
than bolts or studs made by the usual method. 


AE fase” 
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OP T0 2351b.— 


for welding, soldering, assem- 
bling, polishing, repair ete. 


~ —JUST WHERE 











‘Lat ANY angle 


Write or Telephone for Fully Illustrated Leaflet 


SPENCER, FRANKLIN LIMITED) 


292 HIGH HOLBORN, LONDON, W.C.! Telephone: HOLBORN 1436 (3 lines) © 














“is equipped to treat 
components between the extremes 
a Yee 


& 
be 


Executives are invited to write 
for fully descriptive leaflet P.E.4. 


Illustrated in the background is 

3,000-ton Schloemann Fo: ess, ' 
the property of High Dury” 
Alloys Ltd., Forging Division, = 
Redditch, for whom we deposited = == 
the 8ft. 6in. main rams@ndtowhomy 
we are indebted for t 
publish. 





AS FESCOL LIMITED (jy 
Sint Sime rms eee meee ORTH ROA 


aw (f! darter Adres: KARRIER WORKS CABLESL HUDDERSFIELD LONDON N, i 
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Thank Wickman for Wimet ! 
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Engineers have for long recognised the worth of Wimet carbide 
tools for a host of boring, turning and milling operations, 
speeding cutting, improving quality and lowering costs. 
They select diamond-hard Wimet for jobs like this where the 
accent is on accuracy, long life and high output between regrinds. 
The two bores in this cast-iron locomotive cylinder are 
machined to 13” and 21” diameters from cored holes 40” long, 
size being maintained to 0.00025” over the entire length of 
bore, four complete cylinders bored per regrind—typical Wimet 
performance. 

If you want to get the best out of carbide tooling, ask for 
genuine Wimet and see that you get it—made only by Wickmans 
of Coventry. 


Publications dealing with all aspects of carbide tooling are 
available on request, and‘ The Wimet Age, 

a 16 mm. instructional film on the applica- 

tion of tungsten carbide tools is available 

on loan for exhibition in Engineering 

Works, Technical Colleges, etc. Write 

to-day for details. 
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Photograph by courtesy of British Railways, (London Midland Region ) 
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MANUFACTURERS WELCOME 
NEW HOOVER F.H.P. MOTOR 


ae 


< 
* 


The new Hoover 

motor to B.S.S. 170/1939 

in drip-proof and totally 
enclosed frames. 


Practically constructed for ready use in a 
wide range of equipment 


IN EVERY SECTION of industry, 
manufacturers are welcoming the 
new Hoover F.H.P. Electric Motor. 
Prices are extremely competitive, 
and the motors are highly 


efficient and absolutely dependable. 
This 


is not their only ad- 


HOOVER 


INDUSTRIAL 
CAMBUSLANG 





PRODUCTS 
LANARKSHIRE 


vantage. They are backed by the 
Hoover Five Point Service Plan, 
which provides full facilities for 
both service and advice for users 
throughout the whole country. Full 
information will be supplied on 
request to :— 


LIMITED 


DEPARTMENT 
SCOTLAND 
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LOW COSTS 
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: ACCESSIBILITY 
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) MAXIMATIC 





AUTOMATIC MULTI-TOOL LATHES 

















s 
' 
DRUMMOND BROS. LTD A feature of the MAXIMATIC 
} GUILDFORD ENGLAND LATHES is the provision for 
ready access to all adjust- 
Sales and Service in the British Isles : ments and the ease with 
DRUMMOND-ASQUITH (SALES) LTD which the machine can be 
L KING EDWARD HOUSE, NEW ST., BIRMINGHAM changed over for turning a 
{ Phone : Midland 3431-2-3 Grams: Maxishape B’ham new workpiece. 
Also at LONDON & GLASGOW Full Particulars on Request. 

























the old fuel fired furnaces. 


operator. 


fine working conditions. 


Perhaps induction 
equipment will solve 
your heat treatment 
problems... ? 
Birlec catalogues 
Nos. 63 and 68 
describe some 
applications: please 
writefor further 
details. 


MR. BOLT IS HOT HEADED AND 
UPSET ...and yet the production of heated 
bolt stock from Birlec high frequency equip- 
ment is nothing but cool, calm and collected. 


COOL—without the dust and fumes from 


CALM—with the unruffled flow of 1200 pins 
per hour from each machine to the press 


COLLECTED—the benefits of increased 
output, improved product, reduced cost and 












. GAS AND 
Wag) ELECTRIC 
' FURNACES 






Bl. 




















au BiSSe 
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hot 
headed 
and 
upset... 











BIRLEC LIMITED 


ERDINGTON - BIRMINGHAM 24 
Phones: EAST 1471 (9 lines) Grams: Birlec, Phone, B’ham 


Branches in Sydney, Australia and Stockholm, Sweden 
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“Unbrako” Precision High Tensile Socket 
Screws, products of the largest specialist manu- 
facturers in Europe, are equal in quality to any 
socket screws manufactured in the world to-day. 
Such is the universal demand, that we are able 
to supply from stock an extensive range in all 
standard threads. Write for free samples for 
: comparison with those you are already using. 





Manufactured by the 
) UNBRAKO SOCKET SCREW CO., LTD., BURNABY ROAD, COVENTRY 


Stocked and Distributed by 
CHARLES CHURCHILL & CO., LTD., COVENTRY ROAD, BIRMINGHAM, 25 
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ENGINEERS SMALL TOOLS 


MILLING CUTTERS HOBS & FORM CUTTERS 


j 


DRILL CHUCKS 


.__ 


MACHINE VICES 








&, 


REAMERS & DRILLS 











OIL & SUDS PUMPS 
















: w 
\ 2 
Vapi 
STANDARD AND SPECIAL TOOLS 
CARDINAL” BLADED MILLING CUTTERS HIGH SPEED STEEL MILLING CUTTERS 
“CARDINAL” INSERTED BLADE FACING INCLUDING SIDE & FACE CUTTERS, FACING 
HEADS - “CARDINAL” DRILL CHUCKS 3 JAW 


CUTTERS, SHELL END MILLS, ANGLE CUTTERS, 









“ CARDINAL” RAPID SLIP DRILL CHUCKS 

“ CARDINAL" TAPPING ATTACHMENTS HOLLOW MILLS, GEAR CUTTERS, END MILLING 
**CARDINAL” GEAR PUMPS FOR SUDS & CUTTERS, HOBS & FORM CUTTERS - REAMERS 
OIL . “CARDINAL” MACHINE VICES — SOLID & ADJUSTABLE TWIST DRILLS 








“ CARDINAL" COUNTERBORING SETS COUNTERBORES, JIGS & FIXTURES 


THE BROOKE TOOL 


MANUFACTURING COMPANY LIMITED 


WARWICK ROAD : GREET BIRMINGHAM I! + Phone Victoria 2323 
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Checking the dimensional accuracy of bores by means of = 
; the ‘Matrix’ Micro-Maag Internal Micrometer ‘is an 





important step towards improved quality control. The 
fact that this instrument will measure bores directly to 
0.0001" assures the intained ¥ of a prod 





during mass-production, as inaccuracies due to the 
gradual wear of cutting or boring tools can be detected © 





ian 


» 
— 


before an accurnulation of faulty work is. produced. - 


Coventry Gauge 


& TOOL CO. LTD. Sina 
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FIRST ANNUAL SUMMER SCHOOL 
OF PRODUCTION ENGINEERING 


St. Peter’s Hall, Oxford. 
Wednesday, 30th August, to Sunday, 3rd September, 


The Theme for the School will be 








THE SCIENCE AND PRACTICE 
OF ENGINEERING APPLIED TO PRODUCTION 


Facilities will be provid?d for an interchange of views on specific aspects 

of production engineering, between those responsible for education and 

training and those in industry responsible for production. Particular 
attention will be paid to the development of teaching methods. 


1950. 











Wednesday, 


P.M. 


Thursday, 
31st August. 


A.M. 










P.M. 


goth August. 


PROGRAMME 


School assembles for Dinner followed by 
informal meetings of discussion groups. 


Opening address by Mr. W. E. Park, B.Sc. 
(Eng.), M.I.Mech.E., A.F.R.Ae.S., 
M.I.Prod.E., F.1.1.A., Chairman of the 
Summer School and Chairman of the Instit- 
ution’s Education Committee. 


A survey of the problems by Mr. T. B. Worth, 
M.I.Mech.E., A.M.I.E.E., M.I.Prod.E., 
Education Officer of the Institution. 


Lecture 1: ‘Production Planning’ by Mr. H. D. 
S. Burgess, M.1I.Prod.E., Planning Manager 
of Humber, Ltd. Followed by group dis- 
cussions and assembly for group reports. 


Lecture 2: ‘Jigs, Tools and Fixtures’, by Mr. 
R. L. Turner, who is in charge of T.W.I. 
training at the New Southgate works of 
Standard Telephones and Cables Ltd. 
Yollowed by group discussions and assembly 
for group reports. 
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P.M. cont. 


Friday, 
ist September 


A.M. 
P.M. 


Saturday, 


A.M. 


Sunday, 


A.M. 
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and September. 


3rd September. 





After dinner address by Major-General K. 
C. Appleyard, C.B.E., T.D., D.L., J.P., 
M.I.Mech.E:, A.M.I.Min.E., A.I.M.E., 
M.I.Prod.E., President of the Institution. 


Two parties leave college for works visits to 
either (a2) Morris Motors, Ltd., or (6) Pressed 
Steel Co. Ltd. 


Free afternoon. 
After dinner address to be announced later. 


Lecture 3. ‘Production Frocesses’ (Workshop 
Technology) by Dr. W. A. J. Chapman, 
Ph.D.,(Eng)., M.Sc.,(Eng). M.I.Mech.E.., 
M.1.Prod.k., A.I.1I.A., Principal of Hatfield 
Technical College. Followed by group dis- 
cussions and assembly for group reports. 


Lecture 4. ‘Work Measurement’ by Mr. 
W. K. Hall, M.A., B.Sc., Head of Work 
Study Section of the Billingham Division of 
Imperial Chemical Industries, Ltd. 
Followed by group discussions and assembly 
for group reports. 

After dinner address to be announced later. 


School disperses. 








INSTITUTION NOTES 
August, 1950 


INSTITUTION The Institution Dinner is to be held on Wednesday, 
DINNER 4th October, 1950, at the Dorchester Hotel, Park 
Lane, London, W.1. when the President of the Board of Trade 
will be the Institution’s Guest of Honour. 

Members wishing to attend the Dinner are asked to make early 
application for tickets. (Evening Dress with decorations, or 
Dinner Jackets.) An Application Form for tickets was enclosed 
with the May Journal. 


GRADUATE STUDIES IN The second post-graduate course of studies 
ENGINEERING PRODUCTION jin the Principles of Engineering Production 
and Management, at the University of Birmingham, will extend 
from 2nd October, 1950, until goth June, 1951, on a full-timejbasis. 

The course provides advanced education and training for en- 
gineering graduates and others with equivalent qualifications, who 
intend to occupy executive, administrative and advisory positions, 
and who already have had satisfactory practical experience. 

Preference is given to men sponsored by their employers and a 
number of senior scholarships are also available each year. 

Further details are obtainable from the Secretary, Department 
of Engineering Production, or from the Registrar, The University, 
Edgbaston, to whom applications for admission to the course should 
be submitted not later than 15th August, 1950. 


ANNUAL Members are reminded that annual subscriptions for 
SUBSCRIPTIONS §=the financial year 1950/51 became due on ist July, 
1950. Payments should be made to Head Office as soon as 
possible. 


ACCEPTANCE Members are advised that Parts III and IV of the 
TEST CHARTS Acceptance Test Charts, published jointly by the 
Institution of Production Engineers and the Institution of Mechanical 
Engineers, are available from either body, price 5s. 6d. each. Parts 
I and II, however, are now out of print. 


NEWS OF MEMBERS 


Mr. John Cunningham, M.B.E., Member, General Manager of 
the Boiler Division of Ruston & Hornsby, Ltd., Lincoln, has been 
appointed a Director of the Company. 


Mr. F. H. Flood, Associate Member, is now Works Manager to 
John Fowler (Leeds) Limited. 
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Mr. M. F. Jones, Associate Member, has been appointed a 
Director of Elfson, Ltd., Sutton Coldfield, of which firm he was 
formerly General Manager. 


Mr. W. J. Mason, Member, is now Director of Ordnance Fac- 
tories, Pakistan. 


Mr. A. E. Ranger, Associate Member, has joined J. B. Manufac- 
turing (Cabinets) Company, Walthamstow, as General Works 
Manager. 

Mr. L. C. Seager, Associate Member, has been elected Chairman 
of the recently formed Salt Lake chapter of the American Society 
of Tool Engineers. 


Mr. P. J. Shipton, Member, has been appointed General Manager 
of Elms Works, Wolverhampton, of J. Brockhouse & Co., Ltd. 


Mr. R. Telford, Associate Member, has returned from Brazil to 
take up permanent residence in England, and is now Assistant to 
the General Manager of Marconi’s*Wireless Telegraph Co., Ltd., 
Chelmsford. 


Mr. A. W. H. Walker, Associate Member, has joined the Work 
Study Section, Technical Department, of I.C.1I. Ltd., London. 


VISITOR Mr. S. E. Barratt, Member, and a past President of 
FROM ABROAD the Sydney Section, is paying a four months’ visit to 
England and Canada in order to study manufacturing methods in 
the electrical industry. 

Mr. Barratt, who is Director of Manufacturing for the Australian 
General Electric Pty. Limited, visited the U.S.A. and Canada on 
a similar mission in 1947. 


opituary be Institution deeply regrets to record the death of 
Mr. W. C. Clough, Associate Member, of the Yorkshire 
Section. 


BOOKS ** Engineering Drawing and Drawing Office Practice ” 
RECEIVED by P. S. Houghton, A.M.I.Mech.E. Crosby Lockwood 
& Son, Ltd., London. Price 15s. net. 

An up-to-date and comprehensive text book on general drawing 
office practice, containing useful material for the training of Student 
Engineers. Included are useful chapters on draughting for Machine 
Tools, Jigs and Fixtures, Press Tools, Small Tools and Sheet Metal 
Work. 

Although the author makes full use of B.S.I. recommendations 
for Drawing Office practice, he goes further in his recommendations 
and conveys his own ideas. 

A number of interesting items not seen in similar books are 
treated, among which may be mentioned the Ford decimal system 
of dimensioning and details of the new Unified Thread Form. 
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INSTITUTION NOTES 


The sequence of chapters might be revised for future editions, as 
it was noted, for example, that sheet metal blank development was 
treated before conventional drawing practice. Also the layout of 
one or two of the drawing examples could be improved to save the 
reader the task of having to turn the book upside down in order to 
read the dimensions! Nevertheless, these minor points do not 
detract from the usefulness of the book, which is well printed and 


beautifully illustrated with line drawings, and is to be recommended: 


as an authoritative work on the subject. A.A. F. 

* Jig and Fixture Design” by H. W. Hardy, A.M.I.Mech.E. 
Sir Isaac Pitman & Sons, Ltd., London. Price 12s. 6d. net. 

“Drop Forging” by Henry Hayes. Sir Isaac Pitman & Sons 
Ltd., London. Price 6s. net. 

** Induction—Introducing Industry to the Individual ”’. Institute 
of Personnel Management. Price 2s. 6d. post free. 

* Tron and Steel Directory and Handbook, 1950”. The Louis 
Cassier Co., Ltd., London. Price 25s. net. 

“The Industrial Safety Manual and Directory”. Practical 
Press, Ltd., London. Price 25s. net. 


‘* Examples of Structural Steel Design to Conform with the 
Requirements of B.S. 449: 1948”. British Constructional Steel- 
work Association. 


imMpoRTANT [” order that the Journal may be despatched on 
—————_ time, it is cssential that copy should reach the 
Head Office of the Institution not Jater than 40 days prior to the 
date of issue, which is the first of cach month. 


Owi - 2 as j 
Issue OF journa, WINE to the fact that output has to be adjusted 

to meet requirements, and in order to avoid carry- 
ing heavy stocks, it has been decided that the Journal will only be 
issued to new Members from the date they join the Institution. 


ADDRESSES OF MEMBERS 


The list below gives the names of members whose addresses are not known 
at Head Office. Any information concerning the whereabouts of those listed 
would be greatly appreciated: 


Aldham, P.M.S., A.M.I.Prod.E. 3owen, W. H., M.I1.Prod.E. 

Allen, T. E., Grad. I. Prod.E. Breslauer, H. F., Stud.I.Prod.E. 

Annear, William D. J., A.M.1.Prod.E. Brook, Thomas B., Int.A.M.I.Prod.E. 

Barclay, J., A.M.1.Prod.E. Butler, William, Int.A.M.1.Prod.E. 

Barclay, J., Grad. 1.Prod.E. Cashmore, R., A.M.1I.Prod.E. 

Bass, J. W., A.M.I.Prod.E. Charlesworth, G. V. S., 

Bate, Ernest H., A.M.I.Prod.E. Int.A.M.1.Prod.E. 

Boards, Herbert S.., Charlton, E. S., A.M.1.Prod.E. 
Int.A.M.1.Prod.E. Congrave, John L., 

Bones, Ernest G., A.M.1.Prod.E. Int.A.M.1.Prod.E. 

Booth, John, Int.A.M.1.Prod.E. Cook, John D., A.M.I.Prod.E, 
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Corbett, P. R., Stud.I.Prod.E. 
Costello, R. E., Int.A.M.1.Prod.E. 
Cubitt, R. H., Grad.I.Prod.E. 
Dayal, Rameshwar, Grad.I.Prod.E. 
de Reyghere, Roger, M.1.Prod.E. 
Devonald, J. H., A.M.1.Prod.E. 
Dodd, Eric W., Grad.I.Prod.E. 
Duffield, E. A., A.I.Prod.E. 
Duncan, R. A., A.I.Prod.E. 
Edwards, J. H., A.M.1.Prod.E. 
Edwards, S. J., Int.A.M.I.Prod.E. 
Fairfax, R. S., Int.A.M.1.Prod.E. 
Fitz, K. E. J., Grad.I.Prod.E. 
Fitzhenry, Richard, A.M.1.Prod.E. 
Freeman, T. H., Int.A.M.I.Prod.E. 
Frost, A. F., A.M.I.Prod.E. 
Fry, L. J., A.M.I.Prod.E. 
Game, U., M.I.Prod.E. 
Glaser, Peter, Stud.I.Prod.E. 
Grey, Frederick, Int.A.M.1.Prod.E. 
Groombridge, G. A. T., 
Stud.1.Prod.E. 
Gunn, F. J., A.M.I.Prod.E. 
Guy, J, A.M.1I.Prod.E. 
Hall, (!. D., A.M.1.Prod.E. 
Hampson, E. J., Int.A.M.I.Prod.F. 
Hardy, Morris P., A.I.Prod.E. 
Harman, Leslie G., 
Int.A.M.1.Prod.E. 
Herbert, Henry B., Stud.1.Prod.E. 
Hickling, Frederick R., A.1.Prod.F. 
Hipwell, Arthur L., A.M.1.Prod.E. 
Hollingsworth, H., Grad.1.Prod.E. 
Hollman, Louis, Int.A.M.1.Prod.E. 
Hook, K. G., Grad.1.Prod.E. 
Horobin, D. H., Grad.I.Prod.E. 
Horstmann, Bevan G., 
A.M.1.Prod.E. 
Hughes, Alfred, A.M.I.Prod.E. 
Husain, L. A., Grad.I.Prod.E. 
Irving, Philip E., Int.A.M.1.Prod.E. 
Johnson, J. E., Grad.I.Prod.E. 
Kelsall, J. G., Stud.1.Prod.E. 
Kendall, James K., M.1I.Prod.E. 
King, P. J., Stud.I.Prod.E. 
Leach, John R. C., Grad.I.Prod.E. 
Martin, Joseph, Int.A.M.I.Prod.E. 
McGeady, L. D., A.M.I.Prod.E. 
Miller, Charles A., 
Int.A.M.1.Prod.E. 
Mitchell, D. V. F., Stud.1.Prod.E. 


Narraway, S. D. J., A.M.I.Prod.E. 
Naylor, J. W., Int.A.M.1.Prod.F.. 
Nugent, W., A.M.I.Prod.E. 
Ottenborgson, J., Stud.I.Prod.F. 
Page, Lt.-Col. A. W., M.B.E., 
M.1.Prod.E. 
Parker, B. G., A.M.I.Prod.E. 
Pickett, Arthur W. E., A.I.Prod.?. 
Powell, W., M.1.Prod.E 
Pollard, F. A., A.M.1.Prod.E. 
Raaschou, R. E., Int.A.M.I.Prod.E. 
Reay, Robert M., Int.A.M.I.Prod.E. 
Richards, Edward S., A.M.1I.Prod.F. 
Riederer, R. F., Int.A.M.I.Prod.F. 
Roberts, Harold U., 
Int.A.M.1.Prod.E. 
Robinson, John B., A.M.1.Prod.E. 
Roper, Harold, Int.A.M.1I.Prod.E. 
Rumley, John, Grad.I.Prod.E. 
Scarborough, Ferdinando, 
A.M.1.Prod.E. 
Seares, Charles W., A.M.1.Prod.F. 
Seymour, George C. S., 
Int.A.M.I.Prod.E. 
Sharp, W. H., Grad.I.Prod.E. 
Sharpe, William F., A.M.1.Prod.F.. 
Sidhu, H. S., B.Sc.;Hons.), 
A.M.I.Prod.E. 
Smith, P. H., Grad.I.Prod.E. 
Smith, W. E., Int.A.M.1.Prod.E. 
Spalding, ‘lI’. H. F., Int.A.M.I.Prod FE. 
Speck, E. H., A.M.1I.Prod.E. 
Spital, G. L., A.M.1.Prod.E. 
Spottiswood, J. E., Stud.1.Prod.F. 
Stanford, F. T., A.M.1I.Prod.E. 
Stone, W. L. J., Stud.1.Prod.E. 
Swann, J. R., Grad.I.Prod.E. 
Tilbrook, A. W., Int.A.M.1.Prod.F.. 
Timmins, C. W., A.M.1.Prod.E. 
Tonks, B. S., Int.A.M.1.Prod.E. 
Torkington, A., A.M.1.Prod.E. 
Trotter, G. E., Int.A.M.I.Prod.E. 
Turner, J. W., Int.A.M.1.Prod.F. 
Watson, T. L., Stud.1.Prod.E. 
Webster, C. F., A.M.1.Prod.E. 
Webster, T. E., A.M.I.Prod.E. 
Whalley, F. E., Int.A.M.1I.Prod.E. 
Wheeler, J. W., A.M.I.Prod.E. 
Whitehouse, W. H., A.M.I.Prod.E. 
Williams, J. E., A.M.I.Prod.E. 
Wright, R., Int. A.M.I.Prod.E. 





ELECTION OF MEMBERS 
Meeting of Council, 27th April, 1950. 


Ihe following were elected to Membership by Council:— 


As MEMBERS: 


L. L. Allen, E. Biss, G. M. Butler, H. C. Cook, T. Coope, T. Cowling, 
A. Ewing, R. K. Fleming, G. Fowell, F. R. Francis, C. P. Halik, G. W. Hand, 
F. H. Harris, H: 8. Holden, F. C. Holland, M. McK. Hunter, F. H. G. Lane, 
N. V. Larking, Brigadier R. B. Maxwell, D. H. McCormack, A. Metcalf, 
J. E. Oram, A. Smelt, S. A. Turner, F. T. West. 


As AssOcIATE MEMBERS: 


E. W. Allen, V. N. Allin, J. H. Arthur, E. Aspden, F. R. Ball, A. E. Barlow, 
T. Barton, S. Billington, D. B. Biltcliffe, R. O. Birch, J. H. Bostock, A. G. 
Boswell, P. H. Bowen, T. Bradbury, G. R. Brown, H. B. Burton, F. E. 
Caldicott, F. Caldwell, A. E. Carey, W. G. Cherrett, G. Clarke, R. M. 
Coomber, A. J. Cope, J. Cotterell, C. E: Darlington, G. B. Day, G. T. Deans, 
S. Death, T. A. Dennett, R. L. Dunn, J. Ekins, J. B. English, J. E. Farnden, 
A. H. Fineberg, G. D. Forbes, R. Frisby, R. M. Goulden, J. McL. Grant, 
H. P. Halfter, F. Hallworth, H. D. Hammond, W. A. Handley, E. C. 
Hennessy, C. Hibbert, R. G. Hitchcock, A. H. E. Houghland, J. Hulme, 
A. V. Houston, D. B. Jephcott, J. W. Jerome, W. P. Karnik, W. A. Knight, 
A. McL. Knox, R. G. Lawrie, W. A. Leeson, H. Lorton, J. B. Lovatt, W. H. 
Lovell, R. P. MacDonald, F. Mannion, R. W. Marks, M. Martins, A. H, 
Mason, F. E. Masters, R. A. May, J. J. Meyers, A. Moir, W. H. A. Moore. 
D. P. Mukherji, J. F. Nash, H. Nield, S. Nuttall, E. A. Patston, J. R. Pledger, 
H. J. Plummer, E. Powell, J. F. Randall, L. Richardson, R. G. Richardson, 
D. C. H. Robertson, H. W. Robinson, J. W. Row, J. Rowley, J. Roznack, 
G. Scholes, F. Sheldon, P. A. Sidders, H. Smith, G. T. Spence, D. W. R. 
Spurging, R. N. Stallard, J. Stevens, R. B. Stevenson, J. D. Sumner, T. V. 
Sundaresan, J. Sutherland, B. E. Taylor, H. G. Taylor, E. A. Tester, J. A. 
Thomas, W. H. Thompson, W. T. Tourell, H. A. Turner, F. W. Tweddell, 
P. J. Waldron, J. Wallace, A. W. Warner, F. Westall, R. White, C. G. S. 
Williamson, G. S. Wilson, A. G. Wood. 


As ASSOCIATES: 


R. Archer, H. A. Gordon, C. Powney, A. R. E. Singer, W. R. Talbot. 


As GRADUATES: 






M. Amir, H. Bainbridge, D. S. Beck, L. Bell, P. K. Bhattacharya, P. Binks, 
A. Bone, G. C. Brandon, A. J. Brock, J. Burton, P. H. F. Burton, R. Cameron, 
C. Carr, A. E. Clarke, P. G. Collishaw, F. W. G. Connew, M. Daniels, 
L. A. Darby, M. D. Davis, D. Derozhinsky, D. S. Dugdale, S. J. Eaton, 
K. Ellard, J. S. Ellis, A. Evans, L. Evans, F. E. Farnworth, L. J. Farran, 
P. W. G. Faulkner, W. R. Gaudion, G. S. Germian, J. L. Gillborn, L. S. 
Goodhall, S. A. Grant, J. R. Haddow, R. W. Hall, R. W. Hammond, 
L. H. W. Harris, J. Hayes, F. E. Humble, A. J. Lamb, W. F. Laverock, 
J. A. Loudon, K. Macdonald, T. D. Martin, D. H. May, P. H. D. McGain, 
K. I. McKenzie, K. E. Miles, V. L. Moffatt, K. L. Morgan, D. P. Mortimer, 
M. L. Mukherjee, R. J. Mutton, E. S. Nichols, J, Norrie, L. E. Norton, 
J. G. Oxnam, G. C. Pitt, J. F. Pullen, W. M. Rimmer, J. G. Sanchez, 
J. Shephard, J. Simnett, N. P. Stanley, C. D. Swain, E. C. Tetsull, J. D. 
Tittley, L. Tolman, F. H. Treglown, W. C. Tucker, J. Waddington, D. F. 
Waters, R. Westall, C. Windle, C. L. Wright, C. W. Wykes, R. C. Yarnell. 
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As STuDENTs: 

A. Alsop, G. J. Aries, J. H. Beddard, H. Benyon, N. Bolton, S. Brown, 
W. Bruce, E. Bullock, N. J. Bullock, L. Burgess, V. F. Burgess, S. G. Crooks, 
H. W. Curtis, J. R. Davies, M. S. Davis, J. C. Dunster, F. G. Ethelston, 
J. F. Everett, A. E. Frost, D. K. Glover, J. H. Grey, B. W. Griffin, M. J. 
Harvey, E. J. Hathaway, P. D. Hedgecock, F. L. Hiles, W. Howarth, D. J. 
Hutcheson, R. L. Hutchinson, R. S. Jagger, K. Janes, I. John, R. King, 
D. A. Lamb, L. A. LeBreton, M. A. Leeke, F. A. Martin, D. H. Mathew, 
A. D. Nicholls, H. E. A. Noble, W. N. O’Brien, L. Owen, J. E. Palmer, 
E. W. Pearson, S. Pearson, M. R. Pengelly, C. Peters, R. F. Peters, D. E. 
Pritchard, E. D. Quiddington, J. H. Rose, R. Sarjanston, D. R. T. Seward, 
M. J. Strevens, T. J. Sullivan, N. A. Tomkins, J. E. Walton, A. J. R. Waters, 
A. E. R. Watkins, J. Wearmouth, L. R. Wells. 


New AFFILIATED FIRM: AFFILIATED REPRESENTATIVES: 
The Standard Motor Co. Ltd., H. H. Jackson, T. Reeve. 
TRANSFERS: 


From AssociIATE MEMBER TO MEMBER: 


E. H. Y. Burden, G. E. Dance, I. G. Hopkinson, J. Pound, W. E. Revell, 
W. G. Rodgers, S. C. Tucker, J. H. Winskill. 


From AssoOcIATE TO MEMBER: 
J. L. Hardy. 


From INTERMEDIATE ASSOCIATE MEMBER TO AsSOCIATE MEMBER: 


W. J. Ager, F. W. Allen, R. Ashby, E. R. Baller, J. W. S. Bambrough, 
A. D. Banks, A. C. Bhattacharya, E. Boneham, W. E. Bracewell, T. J. 
Brennan, J. E. L. Brown, W. L. Bruchhauser, K. C. Buteux, D. J. Carlisle- 
Kitz, F. C. Carter, P. Chambers, W. Clark, S. A. F. Court, D. Croft, H. 
Davenport, G. E. Dodd, A. E. Dodson, W. S. Dodson, A. S. Downes, K. J.{B. 
Dunn, F. Dutton, J. Evans, R. H. Fenton, E. A. Fry, N. S. Garcha, E. 
Gascoigne, E. George, R. Gore, J. Hampton, E. Harescough, E. A. Hearn- 
Cooper, A. Heaton, G. W. Hems, J. R. Hicks, D. S. Hitchins, J. A. Holinger, 
J. C. Holmes, H. Hull, J. W. Ironside, F. W. Johns, K. H. Johnson, L. E. 
Jones, L. W. J. Lait, L. Lamb, F. M. Lumb, D. Mackey, G. Maluganni, 
J. D. Mantle, R. Mulholland, P. H. Muller, J. Napier, G. Pilcher, A. L. 
Preston, L. W. Rendlesham, G. Robertson, L. C. Seager, S. Smith, J. M. 
Thirlwell, A. Tildsley, A. D. Turner, H. White, E. Wilkinson. 


From AssOcIATE TO ASSOCIATE MEMBER: 
G. B. Leather. 


From GRADUATE TO ASSOCIATE MEMBER: 
W. A. Ashfield, E. W. Beever, J. D. Berry, H. Bolton, J. D. Briggs, I. T. 
Clowes, S. J. Cotton, D. J. Hallam, E. Jackson, G. Leech, J. A. Messenger, 
J. W. I. Noble, T. H. Perrin, G. H. Spratt, W. C. Wallis, E. Ward, B. G 
York. 


From SruDENT TO GRADUATE: 
G. L. Ball, M. L. Bentley, B. Burkinshaw, M. H. Choules, E. N. Coates, 
W. R. Coleman, A. E. Davis, D. I. Gray, H. Handley, G. H. Horne, P. H. J. 
Johnson, S. F. Ling, R. Morris, P. J. Mullins, J. Parkinson, F. Reynolds, 
W. C. Rowbottom, J. F. Townsend, E. Walker, K. Walmsley, R. V. Whateley, 
L. A. White, .M. Williams.. 


348 





WORKS ORGANISATION 
for RESEARCH and DEVELOPMENT 
of AIRCRAFT ENGINES 
by J. S. PAGET, B.A.,(Cantab.), A.M.I.Mech.E., M.I.Prod.E.* 
Presented to the London Section of the Institution, |6th February, 1950 


N the past session you have heard of some of the manufacturing 

problems met with during the process of research and development 
of aircraft engines and the methods adopted to overcome them. 
This evening I propose to say something of the problems of works 
organisation met with in the same field. 

These are largely brought about by the fundamental difference 
in the function of the Works Departments in a research and develop- 
ment unit as distinct from a purely manufacturing unit. 

In the latter case, the final product of the firm is an aero engine 
or a washing machine, or a complete power station, according to 
the concern. ‘The output of the works can be roughly measured in 
the weight of raw material converted into finished and assembled 
products. Similarly, its efficiency can be gauged by comparing the 
total annual turnover with the manufacturing costs, machine tool 
utilisation, output per square foot of floor space, maximum ingenuity 
of methods to reduce skilled and overall labour content, and many 
other normal criteria of organisational efficiency. 

The firm’s bread and butter is earned by the works making things 
for sale to its customers, and the function of the Design, Develop- 
ment and Drawing Office Departments is to provide the works with 
drawings of products which the firm’s customers will buy. It can 
therefore be said that the technical functions on the one hand, and 
the sales functions on the other, comprise Service Departments to 
the works, and that their main purpose in life is, between them, to 
keep the works fully employed. 

This statement might be regarded as an over-simplification as 
applied to some concerns, but I think that in the main it is true. 

Turning now to a purely Research and Development Unit, the 
final product of the organisation is not now éngines for sale to the 
customer, but a set of drawings of an engine which, at the end of 
its first phase of development, has proved itself to be capable of 
meeting its specification as to power at sea level and altitude, specific 
consumption of fuel and oil, weight, frontal area and flying time 
between overhaul. Further development will probably continue if 


* Manager, D. Napier & Son, Lid., Acton. 
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the engine is successful, in order to improve on the original design 
rating, but we need not consider this phase at the moment. 

Engines which have reached this phase of development would 
then be considered as suitable for sale direct to customers and would 
be handed over to the normal manufacturing organisation to be 
treated in the normal way. 

Since the final product of a Research and Development Unit is 
a set of drawings and process specifications compiled by the Tech- 
nical Departments, the work of the Production Departments must 
be considered as a service to the Technical Departments, that is to 
say, the Production Departments have to translate the ideas of the 
Technical Departments into ironmongery and arrange for them to 
be tested to see if they work. This conception can best be under- 
stood by briefly considering the life-cycle of an aero engine from its 
inception up to the stage of going into production. 

In the first place, a requirement is stated, either by the airframe 
manufacturers or the firm, as to the overall specification the engine 
has to meet. ‘The Project and Performance Departments then get 
out a number of alternative schemes showing the various ways in 
which they think the specification can be met. A high level decision 
is then taken by the Chief Engineer, with the advice of his staff, as 
to which alternative to go for. Preliminary design data and overall 
layout drawings are then made and a brochure prepared setting 
out the above information, together with estimates of cost and time 
involved. 


WORK OF PRODUCTION ‘his is the first stage at which the Production 
DEPARTMENTS Departments come into the picture. 

They are responsible for providing the estimate of cost involved in 
making a limited number of prototypes, generally between two and 
six, according to the size of the engine, the cost of tooling and 
time required for manufacture. This I shall call the ‘‘ Brochure 
Stage’. 

The judgement required at this stage is considerable, as in the 
first place, the whole project is generally extremely confidential and 
therefore only the minimum number of people must be involved. 
Secondly, the amount of information available is very slight, so that 
the job has to be done by one of the most senior production engineers, 
if not the Department Head himself, by instinct based on previous 
experience rather than by any very scientific build up of pre-cost. 

The brochure is then submitted to the Board of Directors, and 
when accepted, the full design work can proceed. 

The Production Departments now have a very important role to 
perform—that of close contact with the Design Offices—to ensure 
as far as possible and at the earliest possible stage, that the parts 
designed can be made at reasonable cost when the engine eventually 
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goes into production, and also to formulate any long term plans that 
may be necessary to get the prototype made. 

As each design scheme for the various parts of the engine is 
completed, it is vetted and signed by or on behalf of the Chief 
Production Engineer and is passed to the Main Drawing Office for 
detailing and is then issued to the shops for manufacture. 

Generally, the complete engine is not issued for assembly in the 
first instance, but the various units are issued separately for individual 
testing and development prior to fixing the design standard for the 
first complete engine. 

In parallel with the design and manufacture of the units of a 
prototype, the various test facilities have to be designed and made, 
and this is frequently a bigger job than the design and manufacture 
of the units or engine itself. When I tell you that it is not uncom- 
mon to require up to 20,000 h.p. to drive an axial compressor, you 
will appreciate that the provisioning of the Test Plant is no small 
problem ! 

When the prototype units or engines are made and have com- 
pleted a low duty acceptance test, they are handed over to the 
Development Departments and the ‘‘ Development Stage ”’ begins. 


DEVELOPMENT STAGE Now comes the most testing time for the Prod- 

uction Departments and the one which shows up 
the greatest divergence between a purely Manufacturing, and a 
Research and Development Unit. Generally, a new engine is designed 
incorporating many ideas which have never been proved and many 
features which the designers hope will work, but of which they can- 
not be sure. Unless this were so, aero engine technique could not 
progress at the rate it does. 

It therefore follows that many changes will be made to the proto- 
type engine in the course of development and these changes will all 
be wanted in a hurry. 

The normal procedure is for the prototype to be put on test, 
when certain problems will be shown up either on performance or 
mechanical design. The Development Department, in conjunction 
with other departments as necessary, will decide the next step and 
request new parts to be made. Now until the parts are made and 
the engine reassembled and put back on test, they cannot know 
whether the new ideas are right or wrong. ‘It can therefore be 
appreciated that speed is the essence of the contract and that if the 
firm has several major projects in hand, all in various stages of 
development, the requirement of new parts is considerable and all 
of them are wanted “ yesterday ”’. 

In addition to the development teams working on various aspects 
of units, engines, fuel systems, etc., the Research Departinents 
working on fundamental problems require specimens and test 
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equipment urgently. The Test Plants will also require modification 
as new requirements discover themselves. 

All these requirements are wanted immediately, as the rate of 
development is, in the end, the rate at which new parts and designs 
can be made and tested. 

Many first class engines have never gone into production because 
their development was too late to meet airframe requirements, and 
other, and in some cases inferior, engines have been adopted only 
because the development timing was wrong. 

This process of development continues until the engine has passed 
its type test and is fit to go into production—maybe in a different 
factory—but before this occurs, the Research and Development 
Unit, in conjunction with the Planning Department of the Manu- 
facturing Unit, must consider the general machine tool and space 
requirements, with particular reference to special purpose machine 
tools and long delivery equipment. 

In many cases, pre-production batches of engines are required for 
prototype or pre-production batches of aircraft, and these will 
generally have to be provided by the Research and Development 
Unit. 

Summarising therefore, the cycle as it concerns the Production 
Departments is as follows:— 


(1) Brochure Stage, i.e. estimate of cost and long term plans 
for prototype manufacture. 


(2) Design vetting and medium time plans for prototype 
manufacture. 


(3) Manufacture of prototype and Test Plant. 
(4) Development Period with urgent supply of new parts. 


(5) Long term production requirement and manufacture of 
pre-production batches. 


Having stated the problem, I will now deal with the fundamental 
difference in the production set-up of a Research and Development 
Unit as against a Manufacturing one, made necessary to solve, as 
nearly as possible, the problems propounded. 


MANUFACTURING The manufacturing equipment, machine tools, heat 
EQUIPMENT treatment plant, protective treatment, inspection 
equipment, etc., must be versatile. The exact size, shape and 
machining/hour mixing of components to be produced will not be 
known in the main when the Shop is laid down, and therefore the 
plant must be able to make any shape of part within the general 
size limitation of the class of engines envisaged. There will of 
course be certain specialist sections according as to whether the firm 
is developing reciprocating or gas turbine engines, and special 
equipment will be required to produce such things as crankshafts or 
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turbine and compressor blades or impellers. Most casings will be 
in light alloy and therefore the larger machines will have to be 
capable of high cutting speeds. 

Certain machines will never be fully loaded but due to the urgency 
of most of the work, will earn their keep with a low machining/hour 
loading if they are available to make their particular contribution 
when wanted. 

Certain special purpose machines will have to be developed and 
even made by the firm, but I will deal with these later. 

A fully equipped Standards Room must be maintained, capable 
of measuring parts to very fine limits, both for control of manufacture 
and for investigation work such as ascertaining wear after running, 
erosion of turbine and compressor blades, etc. 

Allied to this are the Laboratory Departments which, quite apart 
from pure research and development into materials and processes, 
must have chemical, metallurgical and radiographic facilities for 
control and investigational purposes. 

Heat treatment facilities must also be available for hardening 
treatments such as carbonising, nitriding and induction hardening, 
and the normal annealing and stabilising of ferrous, non-ferrous and 
light alloys. This department, together with a plating shop capable 
of a wide range of plating operations for protection and building up, 
and including such operations as chromising and anodising, must 
be under strict laboratory control. 

Although few firms have facilities for making all their own castings 
and forgings, a small forge and foundry is essential for the speedy 
manufacture of development parts. In this connection, such 
processes as investment castings and powder metallurgy cannot be 
overlooked. 

Although a wide range of articles both finished and in raw material 
state have to be obtained from specialist firms, the less one has to 
rely on them, the quicker will development proceed. 


We now come to the question of manufacturing labour, 
and it will be readily appreciated that in the main, this 
will have to be highly skilled. 

Although a fair amount of special tooling has to be made in order 
to manufacture certain parts at all, as far as possible this is kept to 
the minimum. Accuracy and interchangeability must however be 
maintained, and this in many cases will depend on the skill of the 
operator, although machines like the DeVlieg Jigmill can help in 
reducing this. 

Right from the beginning the aim must be to keep hand fitting 
on assembly to the minimum, so that units and parts can be inter- 
changed between engines. Many parts cannot be allowed to stand 
between one day shift and the next, and it is therefore necessary to 
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have two, and in some cases three shifts on certain machines. 

On some of the more complicated casings on horizontal and 
vertical borers, we found that time was being lost due to one shift 
having to check over the casing to find out how the previous shift 
had left it. To overcome this, we introduced a double day shift 
with one hour’s overlap between 3 and 4 p.m. 

Although this meant two men booking on the same job for one 
hour in the twenty-four, we found that the saving in time cost was 
large, due to the daily contact between the two operators. 

In these days it is no easy matter getting suitable labour for this 
class of work, especially for night shift, as by no means all time 
served men are able or willing to undertake it. 

This puts even greater emphasis, if emphasis be needed, on 
apprentice training to ensure a steady flow of suitable craftsmen as 
well as other grades of technical and productive personnel, without 
which no organisation can be healthy. 


ORGANISATION © °™ing now to the question of organisation, in the 

main it follows that of a conventional factory, so 
that I will not discuss the full organisation layout from the Board of 
Directors to shop labourer, but will concentrate on the pre-shop 
functions, i.e. those departments dealing with the job between the 
issue of drawings from the main drawing office and the starting of 
the manufacture on the shop floor. 

The authority for manufacture is issued by the main drawing 
office, together with the drawings, and can be termed a Batch Sheet. 
Fig. 1 shows such a document and you will see that it gives all rele- 
vant information as to quantity, job number, material, etc., and that 
there is an extension sheet on the right hand side for the use of the 
Progress and other departments to save transcription of the infor- 
mation on to other pieces of paper for their own particular use. 

The drawing and Batch Sheet are therefore the official start of the 
manufacturing cycle, although in many cases, part of the work has 
started on advance information. 

For instance, the ordering of special material, castings and for- 
ging, will be done direct by advance requisition from the main 
drawing office to the stores and supply department, and in the case 
of castings, the pattern makers will have started work before the 
detail drawings are finished, and will be fed with information as it 
becomes available. 

The main pre-shop functions come under the control of the Chief 
Production Engineer, who is responsible to the Manager and lig. 2 
shows a representative set-up. 

I will deal with these departments reading from left to right: 


The Chief Planning Engineer co-ordinates the following 
functions:— 
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Batch Sheet. 


Fig. 1. 


(1) Production Co-ordination. 

This department receives the Batch Sheets from the main drawing 
office and is generally responsible for all detailed programme 
planning and pre-shop progress. 

The Batch Sheets are checked for material not ordered in advance, 
but likely to cause delay, and if necessary, it arranges for alternatives 
in conjunction with stress office and laboratory. Part numbers are 
checked to see if operation layouts exist, and if not, a demand is 
raised on the operation planning section. ‘This is in the form of a 
card which calls for each function of planning and jig and tool drawing 
office, and issue of production orders on the shop, to be carried out 
by certain dates, and the department is responsible for seeing that 
these dates are kept. It also prepares the manufacturing program- 
mes for the shops, in fact the key-note of this department is “‘ dates ”’ 

When dealing with rapid flow of parts through the shop and the 
necessity of co-ordinating various development schemes with their 
appropriate test plants, etc., any system based on priorities quickly 
defeats itself. Everything eventually gets on to top priority and new 
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THE INSTITUTION OF PRODUCTION ENGINEERS 
symbols have to be invented to indicate yet higher priorities. It is 
therefore essential that all programme planning is in terms of dates, 
but these, to be effective, must be realistic. If programmes are 
issued which are blatantly impossible to keep, all confidence in all 
programmes is lost and nobody really tries to keep any of them. 

The mechanism by which these programmes are made is as 
follows:— 


On major projects, including manufacture of new prototypes, 
test plants, etc., the project as a whole is discussed between the 
design staff and the Chief Production Engineer at the very earliest 
stage. The project is broken down into convenient units and all 
matters affecting the programme are taken into consideration, such 
as time required for design and detailed drawings, material delivery, 
tooling, machining and assembly cycles. 

From this a target programme is prepared, a representative sample 
of which covering the manufacture of a new range of exhaust Turbo 
Supercharger, is shown in Fig. 3. 

The work of designing and detailing then proceeds, material not 
in the stock list is ordered and delivery promises obtained. Further, 
advance information is obtained as to the problems likely to be 
encountered in machining and assembly. 

When the parts are detailed and batched, the job of preparing 
the manufacturing programme begins. A representative sample of 
this is shown in Fig. 4. Whereas the target programme was, in 
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Fig. 3. Target Programme. 


effect, a pious hope on the part of the Chief Production Engineer 
when very little concrete information was available and was issued 
on his authority only, the manufacturing programme, while com- 
piled by the Production Co-ordination Department, is agreed and 
signed before issue by the Stores and Supply Department as to 
material deliveries, and by the Progress Superintendent as to the 
practicability of the parts being produced in the required time. In 
case of doubt, the Machine Shop and Assembly Superintendents 
may be consulted. Production Co-ordination Department them- 
selves are responsible for getting confirmation of the dates for design 
and manufacture of tooling from the appropriate departments. 

It will therefore be apparent that the essence of the manufacturing 
programme is that it is agreed before issue by the people responsible 
for carrying it out, which leaves them no legitimate alibi if it is not 
fulfilled. That is not to say that many illegitimate ones are not 
produced from time to time ! 
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Fig. 4. Manufacturing Programme. 


Should the circumstances under which the programme is made 
alter considerably, i.e., change of design or non-delivery of material, 
then the programme can be re-issued. 

In order to assist in their compilation, a detailed weekly return of 
shop load is made, broken down into machine types (Fig. 5). In 
addition, a continuous estimated forward load is maintained by the 
Chief Production Engineer’s assistants. 

To complete the programme cycle, the Progress Department is 
responsible for seeing that programmes are maintained and for 
reporting on those items which are not likely to be met, giving 
reasons, and monthly high level meetings are held to review the 
progress of projects as a whole. 

Summarising therefore, the Production Co-ordination Depart- 
ment is responsible for seeing that the shops have manufacturing 
instructions and dated programmes to enable them to do their part. 
(Fig. 2). 

We now come to:— 
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Fig. 5. Man Hour Loading Statement. 


(2) The Operation Planning Department. 

This department makes all operation layouts employing normal 
engineering techniques and machine tools as distinct from specially 
developed techniques and machine tools which are dealt with by 
the Manufacturing Development Department. It is also respon- 
sible for estimating the floor to floor time for all operations. 


(3) The Jig and Tool Drawing Office. 

This department, as you would expect, is responsible for designing 
the manufacturing equipment called for on the operation layouts 
and for providing draughting facilities for the Manufacturing 
Development Department. 

Next we come to:— 


(4) The Ratefixing Department. 

The problem of ratefixing in a one off experimental shop is 
naturally difficult and some people maintain that it is not worth while, 
and that one would be better advised to work on a day work basis. 
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Although it is not possible to go in for any advanced form of time 
and motion study, and even normal timed demonstrations are not 
generally practical due to shortness of batches, it does give a margin 
of control over day work under present conditions, which I think 
pays for the cost of running a Ratefixing Department, apart from 
giving greater accuracy in job cost recording and estimating. 

Some method must be found of relating an operator’s performance 
to his pay, and the alternative of varying base or merit rates accor- 
ding to skill and speed can be more controversial even than ratefixing 
of individual jobs. 

Every operation before issue has a time on it based on the plan- 
ner’s floor to floor estimate, to which the Ratefixing Department adds 
allowance for handling, set-up, fatigue and bonus earning. 

The operator has the usual right to object to the time after he 
has started it, and it is most essential that any extra time must be 
given before the job is finished. There is a continual battle to keep 
the number of tickets made up after completion to an absolute 
minimum, and this is the real key to providing a true incentive. 
Where extra time has to be given, the ratefixer records the reason 
under one or other of eleven different code numbers, and the results 
are kept under constant review. 

We turn now to the other functions under the direct control of 
the Chief Production Engineer and the next one we come to is the 
Manufacturing Development Department. 


MANUFACTURING ‘This department, as I have already stated, is res- 
DEVELOPMENT ponsible for the development of non-standard 
DEPARTMENT manufacturing techniques and machine tools in- 
cluding, in some instances, the design and development of special 
machine tools, either on their own, or in conjunction with machine 
tool manufacturers. In addition, it provides such services as 
general information on the best current methods of production as 
gleaned from technical publications of all countries, expert advice 
on such functions as grinding and broaching, the optimum tool rakes 
and angles and cutting feeds and speeds for new materials, etc., etc. 

It may be called upon to solve problems associated with either 
particular operations in the manufacture of a component, or with 
the complete cycle of operations on such components as turbine and 
compressor blades—the thorniest problem for firms engaged in gas 
turbine production. When the problem is solved, or at any rate 
one reasonably acceptable solution is found, the whole procedure is 
recorded in the form of a Process Specification. This can then be 
called up on operation layouts by the Planning Department as a 
standard technique. 

One very important function of the Manufacturing Development 
Department is to provide advice to the Design Departments, and 
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in some cases to arrange for the manufacture of sample methods of 
construction for test purposes. This applies particularly to fab- 
ricated components. 

To give a complete list of the problems they have to deal with 
would take up more time than I or you have at our disposal, but I 
hope that the examples I have given will give you a general idea. 

The organisation of the department differs fundamentally from 
that of the departments under the control of the Chief Planning 
Engineer, and is based more on that of a Research Department. 
That is to say that the problems are allocated to teams of one or 
more members of the department, and apart from solving the pro- 
blems, they have to issue montii!y reports on how they are getting 
on, giving not only positive, but also negative results, so that over 
a period, a goodly store of manufacturing information is recorded. 

As my firm is part of a large group, some of this information is of 
general interest, particularly in such matters as optimum tool and 
machining conditions for new materials etc. 

In the selection of personnel for this department, the aim should 
be to achieve a nice balance between people with long experience 
on the shop floor and the young ex-student or ex-graduate appren- 
tice, who can bring a more scientific approach to the subject. Not 
infrequently one of each type is teamed up together to get a blend 
of theory tempered by practice. This also provides a very good 
training ground for young engineers. 

The size of this department is limited only by space and money, 
as its field of activity can be almost unlimited, in fact, I frequently 
wish I could consign all administration and paper work to the Devil 
and get down to some of the problems myself, although whether this 
would increase the efficiency of the department is a matter of 
conjecture ! 


cost contro. Next we come to the Cost Control Department. 

The problem of cost control in a Research and Devel- 
opment Unit is extremely difficult. Estimates for prototype 
manufacture have to be provided at the brochure stage on very 
scant information, and as development proceeds, things happen 
which cannot be foreseen and which can only be covered in the 
first place in a very general way. 

Certain fundamental principles are involved. In the first place, 
true cost control is not merely the provision of a set of figures, but 
is the action taken by responsible officials to ensure that a predeter- 
mined technical result is obtained for a predetermined amount of 
money. The Cost Control Department has to provide the best 
possible information to those officials in potted form, to enable them 
to take action immediately an adverse trend is discovered. This 
applies at all stages: design, detailing, provision of jigs and tools, 
purchase of material, machining and assembly. 
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Basically, the information required is—amount of estimate, total 
spent, and percentage of completion for that expenditure. To be 
of any use, the information must be absolutely up to the minute. 
If it arrives six or eight weeks after the event, all one can do is to 
have a good‘ cry’. What is required is the projection of immediate 
trends, which in effect say, ‘‘ If you don’t do something now, in a 
month’s time you will be over-spent ”’. 

For this reason, the Cost Control Department can best work in 
terms of man hours, not £ s. d., and is therefore within the Chief 
Production Engineer’s purview rather than that of the Chief 
Accountant. 

Costs arrived at by pure accountancy methods are inevitably 
delayed, as the first operation on piece-work bills, time sheets and 
invoices must be payment of wages and invoices. Returns from the 
accountants are however very valuable as a cross check on the 
information from the Cost Control Dept. 

A further reason for placing the department under the Chief 
Production Engineer is that its personnel must be Production 
Engineers rather than Accountants. This is not meant to be 
disrespectful to accountants, but an essential part of their duties 
must be a preliminary investigation, if necessary on the shop floor, 
to show the causes of any adverse trend. 

It is not possible tonight to give full details of the system, as the 
subject deserves a lecture on its own, but the main sequence of 
events, as in the case of a new prototype for instance, can be stated 
as follows:— 

In compiling the Brochure Estimate, the project is split into con- 
venient units, generally parts which can form sub-assemblies. 
Each unit is then estimated in respect of design and detailing; 
patterns and dies; design, material and labour on tools; manufac- 
turing material and labour ; bought-out parts and assembly. 

When the design schemes come to the Chief Production Engineer’s 
Department for vetting, they are re-estimated in the light of more 
detailed knowledge, so that before any appreciable amount of work 
is done in the shops, a clear picture can be obtained as to how one is 
likely to stand in regard to the Brochure Estimate, and appropriate 
action taken if the picture is not satisfactory. 

When all parts are detailed and batched, the planning layouts are 
prepared and the estimated ratefixing times put on. As they are 
issued to the shops, the times are summarised, so that when the job 
is fully issued, a further comparison can be made. 

As the job proceeds in the shops, the Ratefixing Department 
make weekly returns of any extra time that has to be given, together 
with reasons. At the same time, a return from the Progress 
Department gives details of the estimated man hours completed, so 
that an accurate and up-to-the-minute picture can be obtained of 
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the three essentials—Amount Estimated—Amount Spent—and 
Percentage of Work Completed. 

A similar statement in respect of Test Plant Tooling and Raw 
Material completes the picture. 

All this may sound rather cumbersome, but the fact is that in my 
organisation, which is of reasonable size, the system is run by two 
engineers and a clerk. 

The information so given is invaluable, as not only can one see 
how the cost is going, but it also gives an admirable overall picture of 
the Progress position of the job as a whole. 

All this does not of course control the cost. ‘Uhis can only be done 
by the action of responsible officials, but at least they have the 
requisite information on which to make their decision, and if 
overspending is inevitable, they know why, and the extra money can 


be authorised in advance and appropriate measures taken. 


The Plz ‘awing Office is < ar 
PLANT DRAWING office | Pe Plant Drawing Office is a department 
whose functions are familiar to most of you. 


It is responsible for the ordering and installational instructions for all 
plant and machine tools, preparation of shop layouts, maintenance 
of all records of Plant and Machine ‘Tools, and for the issue and 
record of all requisitions, after due authorisation, for expenditure 
against revenue. 

In a Research and Development Unit, they are kept pretty busy, 
as the shop layout and plant requirements are constantly changing 
as development proceeds and new projects are started. 


DESIGN VETTING AND ‘The next function on the chart has already 
TARGET PROGRAMMING been described and is not in fact a separate 
department. The work of Design Vetting and ‘Target Program- 
ming is so tied up with major policy that it has to be under the 
immediate eye of the Chief Production Engineer and is therefore 
done by a group of personal assistants under the immediate super- 
vision of the Chief Production Engineer himself. 


FUTURE The final function on the chart—Future Manufacture 
MANUFACTURE -——is I think self explanatory. Obviously Research 
and Development is not carried on for the fun of it. Its purpose 
is to develop an engine which will go into production. 

As this stage approaches, even if production is not to be carried 
out in the same works, the Research and Development Unit has 
considerable responsibility for initial consideration of machine tools, 
floor areas and tooling costs required to meet any estimated pro- 
duction programme and will probably be responsible for ordering 
special or long dated machine tools, plant and equipment. 

The details of the work will be the responsibility of the purely 
production side, although the department will still be responsible 






358 

















THE INSTITUTION OF PRODUCTION ENGINEERS 
j for liaison in respect of modifications to be introduced as a result of 
further development, or defects shown in service. 


I have now dealt with the main organisational differences 
between Manufacturing, and Research and Develop- 
ment Units. Very few of the functions described are wholly 
peculiar to such a unit except in detail, but their emphasis is 
different. 

It is however essential that any system shall be flexible, as any 
sign of rigid bureaucracy would be fatal to a Research and Develop- 
ment Unit. 

Legitimate ways must be established to short circuit in an emer- 
gency any part of the system not absolutely necessary in the interests 
| of speed, and certain officials must have the power to break any 
part of it on occasions, provided always that in so doing they take 

complete responsibility for seeing the job through to the end, so 
that other people do not have to spend an inordinate amount of 
time clearing up after them. 

In the main I have described systems and procedures, but I would 
| like by way of an epilogue to state one very important principle 


SUMMARY 


which should be written on the hearts of all Administrative and 
Production Engineers. 

d A system, however perfect, by itself does nothing. Work is only 
done by people, and the system is only there to enable them to do 
their work without overlap or confusion. 
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Grams. *‘Sykutter, Staines’ 


RAPID PAINT DRYING OF CAR BODIES 


A 


SPECIALLY DESIGNED FOR THIS PURPOSE 


MATTHEW HALL 


MANCHESTER - LIVERPOOL - BELFAST - BRISTOL 
- COVENTRY - EIRE 
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MATTHEW HALL GAS INFRA-RED UNIT 





& CO., LTD. 


ESTD. 1848 





MATTHEW HALL 


ELECTRICAL AND GAS INFRA-RED 
DRYING EQUIPMENT FOR RAPID 
PAINT DRYING RUBBER CURING 
AND MANY OTHER INDUSTRIAL 
DRYING PROCESSES 


26-28, Dorset Square, 
London, N.W.1. 
Paddington 3488 


- MALTA GIBRALTAR - AFRICA 

















NEWCASTLE 
MIDDLE EAST 
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K AND EXPERIENCE 
esa OF MANY YEARS. 


in design and manufac- 


ture, has achieved in 

B.S.A. Tools’ products 

that high degree of 

accuracy and efficiency so 

essential to present day 
needs. 


BSA. SINGLE & MULTI-SPINDLE 





AUTOMATIC BAR MACHINES. 














TRADE MARKS 
} 


B.S.A. SINGLE-SPINDLE AUTOMATIC 
CHUCKING MACHINES. 


. 


B.S.A. MULTI-TOOL LATHES 


“STEINLE” THREAD GENERATORS & | 
“HULLER” TAPPING MACHINES. 
B.S.A. TOOLS LTD. 
(OF B.S.A. TOOLS GROUP) 
ALSO 
BIRMINGHAM ENGLAND. smatt 


CENTRELESS GRINDING & LAPPING 
AND HONING MACHINES. Agents Throughout the World 














AE SS. ET B® | 







Sole Agents in Great Britain: BURTON, GRIFFITHS & CO., LTD., Marston Green, Birmingham: 
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Duckham’s produce a range of water soluble and neat 


cutting oils, which efficiently and at a minimum cost 
meet the demands of all machining operations. 
Duckham’s technical service staff is always ready to 
help with difficult problems such as those arising from 
broaching, thread grinding and gear cutting. 

“* Duckham’s Cutting Fluids’’—a booklet giving full 








details and many useful reference tables — will be sent 


free on request. 


Dees eeLggdcddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddedgescsscddddde 
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lity 
cldeooo Uhl 
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MACHINE SHOP LUBRICANTS 


ALEXANDER DUCKHAM & CO. LTD., 346 KENSINGTON HIGH STREET, LONDON, W.14 
Tel : WEStern 8271 on 
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USING COMPRESSED AIR/ 


THEN YOU NEED THIS CATALOGUE 


} 


To A. SCHRADER’S SON 
DIVISION OF SCOVILL MANUFACTURING COMPANY 
829 TYBURN ROAD, ERDINGTON, BIRMINGHAM, 24 
Please send me a copy of the new catalogue of Schrader 
Industrial Air Control Equipment. 





Name.. 
Firm 


Address 
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Wood Screws, Metal Threads and Self Tappers 
are all available with Phillips recessed heads. 


Many types of screws and head styles are now available with Phillips recessed 





_—_—- 


heads, The special Phillips driver mates perfectly with the recessed head and 
cannot slip. There is no risk of injury to the operator or damage to the article. 
This makes for faster, more efficient work with less strain on the user. Power 
driver bits as well as hand drivers are available for Phillips heads. > 
FULL DETAILS ON APPLICATION TO (6 K4 N 
GUEST KEEN & NETTLEFOLDS (mipianps) LTD. 

Screw Division: Box 24, Heath Street, Birmingham, 18. anon 





JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 








—— 








Because of their inti- 
mate association with 
machine tool develop- 
ment, Cincinnati have 
an unique record in 
cutter grinder design, 
too, and the modern 
Cincinnati Cutter and 
Tool Grinder brings to 
the skilled operator a 
tool of high precision 
and reliability. 


TE eg pc REN RM 


CINCINNAN 
CUTTER GRINDER 


CINCINNATI MILLING MACHINES LTD., 








TYBURN, BIRMINGHAM 24. Sales Representatives 
for Gt. Britain & N. Ireland : Charles Churchill & Co. Ltd., 
Birmingham, 25. Sales Representatives for Eire: Booth Bros. Ltd., Dublin 








YN 
WATuen 
GRANDPA 


WAS 
INDENTURED 


ZEN here are old engineers alive to-day 
Bi (although, we hope, in happy retire- 
ment) who were apprentices sixty years ago, 
and who can probably recall the first type 
of cutter grinder made by Cincinnati in 
1889. From that early date Cutter Grinder 
development has had to keep pace with 
every extension of machine tool practice 
which, as all know, never stands still for 
long. Closer and closer limits ; the intro- 
duction of new methods and materials; the 
ever-widening scope of machine tool work 
has called for refinements and even revolu- 
tions in Cutter and Tool Grinding, so that 
the cutter grinder of to-day bears little re- 
semblance except in fundamental operation, 


to the original model produced in 1889. 











ELECTRICAL 
TESTING 
INSTRUMENTS 





£13: 13s. 


Leather Carrying Case 
extra if required, 


Sele Proprietors and Manufacturers : 






AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO.LID 
WINDER HOUSE* DOUGLAS STREET - LONDON: S.W.1 














A Multi-range A.C./D.C. electrical 
measuring instrument of specially 
robust construction designed for out- 
door work and where conditions of 
rough usage exist. The instrument is 
housed in a strong metal case and the 
movement has been designed to with- 
stand severe shock without damage. 


It is a moving-coil meter and has a 
knife-edge pointer and a parallax mirror 
to faciiitate accurate reading. The 
33-inch Scale is very open and clear, 
and the meter is accurate to B.S.I. 
first-grade limits. Current consumption 
is ImA at full scale deflection on D.C. 
volts and 2 mA on A.C. volts. 


The following ranges of readings are 
available from one pair of terminals, 
the range selection being effected by 
means of a single rotary switch:— 


VOLTAGE AC/DC 
10, 25, 250, 1000 volts. 


CURRENT AC/DC 
10 mA, 100 mA, | amp, 10 amps. 


RESISTANCE 
0-500 ohms. (Midscale 12.5 ohms) 
0-50,000 ohms. (Midscale | ,250 ohms) 


Protection from the inadvertent appli- 
cation of electrical overload is provided 
by an automatic cut-out. The action of 
the overload mechanism is indicated 
through an aperture in the scale plate, 
and a small control on the panel 
renders the meter again ready for use. 


Weight: 5% /bs. approx. 
Size: 7% x 5% x 4 inches 


Various accessories are available for extending the above ranges, and 
other models are available which have been specially designed for 
servicing railway track signalling circuits. Details on application. 


Telephone: VICTORIA 3404/9 
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Type C.29 
300 tons 
a capacity 
or 
he 
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Heres another HUE press to speed, production 





re 
Is, 
yy ?) 
Backed by an unrivalled service organ- 
isation, we are constantlyendeavour- 
ing to meet the modern demand 
for better Specialist Service. 
A discussion with our Tech- 
nical Representatives, or a 
; } visit to our Works will 
li- convince you of our 
-! ability to advise with 
| | speed and accuracy 
eC, i on your Pressing 
el ' Problems. 
ic. 
: * 
| Excellent deliveries new available on a number of types. 
nd | Please ask for details. 


sf » 


f HORDERWN, MASON & EDWARDS LTD 
\k) prpe Hay 4 ASH field 447 Te Aitche P ham 
Uy 


f f BIRMINGHAM ENGLAN 8 


NDON OFFICE. 4 ACE : C.1. Telepnone:- HOLborn 1324 
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METAL PARTS 
PRODUCTION CLEANING 
aN 2 DEGREASING 
PLANT 


F 


Manufactured by DAWSON BROS. LTD., GOMERSAL, LEEDS. 
Sole Distribucors & Consultants : 


DRUMMOND-ASQUITH (SALES) LTD. 


King Edward House, New Street, Birmingham. 





EERS 
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Boxford 


Lathe is a Precision Built Lathe with Machine 
Cut Gears throughout. Experience in the pro- 
duction of precision jigs and fine instruments is 
behind the manufacture of all Boxford Lathes. 
Close limits are held during manufacture and 
the finished product is unequalled in its class. 


BRIEF SPECIFICATION 
Swing over bed 9”. Between centres 21” or 29” 
Number of speeds 16 — 40 to 1300 r.p.m. 


3 models—prices from £89 


Full details from :— 
T.S, HARRISON & SONS LTD., HECKMONDWIKE, YORKSHIRE 
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G.P.A. TOOLS & GAUGES LIMITED 


HARPER ROAD WYTHENSHAWE - MANCHESTER 
PHONE WYTHENSHAWE 2215. GRAMS! PNEUTOOLS, PHONE 





now prtes 
ye” on er 

JIGS-FIXTURES 

& GAUGES 


PRESS TOOLS - MOULDS AND 
SPECIAL PURPOSE MACHINES 


of all hinds 


Up-to-date shops specially laid out and 
equipped for making, on a production 
basis, every type of precision ground 
gauges; limit snap, form, calliper, taper 
and special purpose gauge, as i al 
jigs and fixtures of all kinds, press tools, moulds 
and special purpose machines. Highest class 
workmanship and accuracy guaranteed. 


G.P.A. TOOLS & GAUGES LIMITED 









Guaranteed Preacision Aceuraey 















Members of the Gauge & Tool Makers’ Association 
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Sole Selling Agents for 
Great Britain and Ireland : 
Alfred Herbert, Ltd., 




















Coventry. 
= 
_ —~PLECE: Cycle chain pin. 

3°* ' MATERIAL: Case-hardened steel. 

| i 4 = oe" a MACHINE: Scrivener No. 2 
[: Model “D.” 

; —e | OPERATION: Centreless grind on 

Small cylindrical pieces can be centre- diameter. 


less ground at astounding rates of — STOCK REMOVAL: .001’—.002” 
production when fed automatically from PASSES: ~ 1 ” z 


tary h r, as in this instance. 
ieee a TOLERANCES: Size, + .0001” 
PRODUCTION: 26,000 per hour, 


automatic. 
nd 
id 
“ | ARTHUR SCRIVENER, LTD., BIRMINGHAM, 24 
as Telephone : ERDington 2274 Telegrams : “* Machintoel”’ 
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DIRECT READING TO 
2 SECONDS OF ARC 


re) gt as The table incorporates an entirely new 

t system for reading the scale, which 
not only increases the accuracy with 
which the table can be set but entirely 
obviates the tendency to eye-strain 
and fatigue which sometimes arises 
after prolonged observation of scale 
readings through a microscope. 


soc 

ta 

aL 

st 

P! 

ol 

e) 

Other features :—(I) Re-designed Meehanite body giving al 
increased strength:(2)A worm and wheel 2-speed hand 

drive, which can be disengaged. This drive enables a . 

variety of light milling operations to be carried out fi 
with a degree of accuracy hitherto most difficult to 

achieve; (3) Scale can be pre-set enabling operator to p 
set table for the next setting whilst work is proceeding 

on the previous setting. a 
The new table can be used with Jig Boring Machines, 

Precision Milling Machines or wherever highly accurate . 

rotary indexing is required. c 





“projection fype 


ROTARY iy): 8 = 7 


SURING TOOLS LTD ‘ 
3.0 


OMT 
| 


L ETERBORO 32 f L 
Sole Agents for Scotiland:— John S. Lang & Co. Lted., 257—261, Eglinton Street, Glasgow, E.5 o1/as 


“Other OMT products include : 
Tooimaker’s Microscopes, Optical Tables, Vertical and Horizontal Omtimeters, Projectors, 
Generat Projection and Optical United and Naked Optics. 














Rathbone 
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POLMAN 





















This machine, which has a 
capacity of 8” diameter by 10” long 
and an outstandingly rugged con- 
struction, is designed for high speed 
production of spur or helical gears 
or splines. Rigid arch-type casting, 
extra long vertical ways, which 
align the work slide, heavy short- 
coupled drive shafts and broad 
faced helical and bevel gearing, 
provide smooth powerful operation 
and minimum distortion of machine 
members even under the heaviest 
cuts. This extra-heavy structure 
plus accurate mounting of the hob 
on the taper hob spindle, ensures consistent accuracy while the machine maintains a high 
output, even through day-in day-out operation. Effortless control is provided by the handy 
centralised panel, from which a lever sets in motion the machine’s semi-automatic cycle. A 
simple selector regulates the 8—10 to either climb or conventional cutting. Increases in hob 
life ranging up to 50% are achieved by fitting the new Barber-Colman 8—10 Hob Shifter. 





For details write to: 


BARBER & COLMAN LTD., MARSLAND RD., BROOKLANDS, MANCHESTER 
Telephone : SALE 2277 (3 lines) Telegrams : “‘ BARCOL” SALE 
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Will you 
have it light 
or dark, Sir ? 


SWIFTEX Straight cutting oil is 
offered in two blends PALE and 
DARK. When working the toughest 
materials or when severe tooling or 
high cutting speeds demand an oil 
with maximum stamina, one of the 
SWIFTEX blends is recommended. 


DARK SWIFTEX has a high sulphur 
and fatty oil content. It is suited for 
tasks where cutting loads, rate of 
metal removal or the physical prop- 
erties of the material combine to 
produce very severe conditions. 


PALE SWIFTEX is non-sulphurised 
and is blended from selected fatty 
oils. It gives that control required 


BA 
> 77a 
( 7 
ZA 
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when cutting high tensile steels or 
marine bronzes of low machinability 
rating besides being specially suited 
to operations where heavy and 
finishing cuts are taken on the same 
machine. 









\ 
‘lj 






Write for your copy of our booklet 
“* Cutting Fluids”. 









~ SWIFTEX ~- 


Straight Cutting Oil 


‘FLETCHER MILLER LTD - 


HEAD OFFICE AND WORKS 
HYDE - Nr. MANCHESTER - ENGLAND 


SOUTHERN WORKS -: SILVERDALE ROAD -: HAYES - MIDDLESEX 
BILHAY STREET - WEST BROMWICH - S. STAFFS. 
CF20 














MIDLAND WORKS - 











eo OS as lSslti‘ 
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Stockists of “Dormer,”’ “E.S.C.—V.A.P.,” 
“Cardinal,” ‘*Qualcut,” ‘Double Mushet,” 
“Golden Arrow,”  ‘Speedicut,’’ “Capital,” 
“Warrior,”’ “Whirlwind,” “Unbrako,” “Archer,” 
“Jacob” “Eclipse,” “Ding Dong,” “Toledo,” etc. 


WRITE FOR STOCK LISTS 


MONKS «CRANE LTD STANHOPE ST- BIRMINGHAM - 12 
The Twit Drill 
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AIR COMPRESSORS 


__ fssliaa 
i 


ey wel 
We have standard types for all capacities 
and pressures and can supply the most 


efficient and reliable machine for any duty. 


REAVELL & CO. LTD. - IPSWICH 


Telegrams: “Reavell, Ipswich.” Telephone Nos. 2124-5-6 
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TYPE 26 


26” Swing Sliding, Surfacing and 
Screwcutting Lathe. 


Flanged Spindle 
bearing. 


Oil bath Apron. 


Range of Sizes:-|3’’ 





= T'ype 26 Features —= 


Multi-Change Gearbox. 


with middle 


to 30” Swing. 





Dean Smithé Grace 











LIMITED 


KEIGHLEY 
ENGLAND 
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CATALOGUES GLADLY SENT ON REQUEST 
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‘Blast Cleaning 


without compressed air! 









The Spenstead Airless 
Rotary Barrel Blast 
-Cleaning Machine * 

does not rely on 
expensive compressed 
air plant, the abrasive 
being projected by 
a high-speed 
impeller. 





COMPACT Occupying very little floor space, this machine is ideal for smaller 
SIZE foundries and engineering works where space is limited. In large 
foundries it can deal with all the smaller castings, thereby releasing 





larger machines for heavier work. 


LARGE 
OuTPurT ‘ - 
From four to six 5 cwt. loads can be cleaned in one hour. 


LOw AS Ly - ° i . ‘ 
Unit construction cuts down foundation and installation costs. 
Machines despatched from works within 6 weeks of receipt of order. 
OELIVERY 


Spencer and Halstead Ltd 
BRIDGE WORKS OSSETT TEL. OSSETT 353/4 


and at Epsom, Surrey. Tel. Epsom 2201 Birmingham. Tel. 
Edgbaston 1539 Manchester. Tel. Denton 2934 Glasgow 
Tel. Central 5909 
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INBRAKO 


HIGH TENSILE T BOLTS 


Severe and extensive test$ have proved 
that this ‘T’-Bolt is a worthy addition to 
the range cf ‘Unbrako’ products, 
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Note the unique design of the head. 
This feature makes for easy manipulation 
and ensures maximum rigidity. 

The use of ‘Unbrako’ Special High- 
Tensile Steel in the manufacture of these 
bolts is your guarantee of their streneth 
and reliability. 






Stocked and Distributed by 


CHARLES 


CHURCHILL 


& co., LTD. 
COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM 
Also at LONDON, MANCHESTER, GLASGOW and NEWCASTLE - ON - TYNE 
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TIMUR MACHINE TOOL CORPORATION 
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To all users of JiG BORING 
and JiG GRINDING MACHINES 


MOORE TAPER LEAF GAUGES provide a simple, effective 
solution of measuring size of trial cuts in bringing a hole to size 
during boring or grinding. 


* 


Thirty-six Individual Taper 
Gauges, graduated in 
thousandths, enable the 
operator to quickly read 
hole sizes in infinite 
increments from .095" to 
1.005" directly from the 
gauge without reference to 
another standard. 


* 


PRECISION HOLE LOCATION is the first authorative book 
giving a comprehensive review of hole location practices and their 
evolution. 





Illustrated with five hundred instructional photographs and working 
drawings. Included are Woodworth Hole Location Tables for con- 
verting holes on circles (3 to 100) to rectangular co-ordinates. 


This book will prove of practical assistance to every person interested 
in the technical or business aspects of better tooling. 


Either or both gladly sent on approval. 


WHITEHEAD HOUSE, 247-9 Vauxhall Bridge Rd., LONDON, S.W.| 
Telephone: WHitehall 0094-5 (Extn. 4 Mr. Langley) 
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WATTS 


Engineers Universal Microscope 


One microscope with a hundred and one uses. Made on 
the unit principle, it can be built up for the job whether it 
is simple inspection or measurement by co-ordinates and 
angles. 

Various magnifications, interchangeable graticules. 


Write for List JIPE/29 for further details. 


HILGER & WATTS LTD. 


WATTS DIVISION, 48, Addington Square, London, S.E.5 
Telephone: Rodney 5441 9. Cables : Collimator, London. 


Members of the Export Marketing Companies —8.C.1,.E,.X. and B.E.S8.T.E.C, 


Selling Agents in Great Britain and Northern Ireland: ALFRED HERBERT LTD., COVENTRY 
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Designed to carry larger 
diameter and wider grinding 
wheels. Made in capacities 
ranging from 10" x 24" up 
to 20" x 90" 





JOHN LUND LIMITED - GROSSHILLS - KEIGHLEY - 
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Seettie Dritty 


FOR HARDENED STEEL 


BROKEN TAPS 


SIMPLY 
DRILL 
OUT 


DELORO STELLITE drills have been specially developed ‘for 
drilling steels harder thin Rockwell C.51, Brinell 500 or 
Vickers 560. Send for leaflet B.19. 


DELORO STELLITE LIMITED, HIGHLANDS ROAD, SHIRLEY 


TELEPHONE : TELEGRAMS : 
SOLIHULL 2254/6 ‘ BIRMIN GHAM. STELLITE, BIRMINGHAM 








dp 
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HERBERT 


HERBERT ALL-ELECTRIC DRILLS 


dD 


A complete range, operated on A.C. or D.C. voltage, for drilling and tapping 
from the smallest holes up to |} in. diameter. Made with |, 2, 3, 4 or 6 
spindles, either column or bench type. Speeds up to 18,000 r.p.m. 


Two Type C top columns mounted on a four-spindle base. 





Features include: finger- 
tip control, instantaneous 
starting, stopping and 
reversing of spindles, 
instantaneous speed 
changes; all spindles 
efficiently guarded by 
telescopic guards. 


Machines are supplied 
suitable for either general 
purpose or manufacturing 
work. 


Unit construction en- 
ables different types of top 
columns to be mounted 
on the same base, pro- 
viding an exceptionally 
wide speed range on the 
same machine. 


Full particulars 
on request. 


EARLY 
DELIVERIES 


ALFRED HERBERT LTD: COVENTRY 
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Checking armature core assemblies on the Sigma Hand- 
operated Multi-dimension Inspection Machine. Output 
per hour. 


INSPECTION 


Inspection is an essential part of production. It is just as impor- 
tant to provide efficient methods and equipment in the inspection 
department as it is in the machine shop. 


In collaboration with Hilger & Watts Ltd., London, and the Sigma 
Instrument Co. Ltd., Letchworth, we have devised methods and 
equipment which have speeded up inspection and made it more 
efficient. 


From our long experience in this field we can give reliable 
advice to any who wish to improve their inspection. 


Please send enquiries to MEASURING ROOM, EDGWICK WORKS. 


Telephone : 8878/-Extension | 39 


ALFRED HERBERT LTD: COVENTRY 
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If you want Al N Durability 


Picture Post Library 


Atlas had a world of worries on his shoulders—but he bore up 
and carried on! MAZAK die Castings have the same virtue: 
endurance—lasting, hard-wearing strength. 

The basis of MAZAK is ‘ Crown Special’ Zinc of 99.99+°% 
purity, one of the purest metals commercially available. 


DURABILITY GOOD FINISH 
IMPACT STRENGTH TENSILE STRENGTH 
CASTABILITY COMPLEXITY 


IMPERIAL SMELTING 


IMPERIAL SMELTING CORPORATION (SALES) LTD., 37 DOVER STREET, LONDON, W.1 
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Will there have to be 


another Operation ? 


The use of McKechnie extruded 

sections appeals to the astute designer 

who aims to cutdown operating costs. 
The contacts of this Reyrolle fuse-carrier, 
for instance, are made from a single extruded 
brass section. The versatility of brass and bronze 
alloys, the limitless variety of extruded shapes, 
and their application by McKechnie metal tech- 
nique are gradually reducing the number of 
surgical operation in industry. 












M‘KECHNIF 


metal lechniqu » 


McKECHNIE BROTHERS LIMITED 


Metal Works : Rotton Park Street, Birmingham, 16. 
Branch Offices : London, Leeds, Manchester, Newcastle-on-Tyne. 
Copper Sulphate and Lithopone Works : Widnes, Lancs. 
South African Works: McKechnie Brothers S. A. (Pty.) itd., P. O. Box No. 382, 
Germiston, S. A. 
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HEAVY DUTY : 


LATHES S$ 


OF ALL TYPES FROM I6"TO 100” CENTRES 








“CRAVEN” 16” CENTRES 
SUPER HIGH SPEED 
LATHE 


A high-production lathe for the 
modern cutting tool. Spindle speeds 
range from 4 to 400 r.p.m. and 
the headstock is fitted through- 
out with ball and roller journals. 
Screwcutting is standard, coning 
by gearing and taper turning by 
tangent bar are supplied to order. 


CRAVEN BROTHERS (Manchester) LIMITED 
VAUXHALL WORKS REDDISH STOCKPORT 
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VAN MOPPES & SONS 
(DIAMOND TOOLS) LTD 








DIATIPT WORKS - 


NORTH CIRCULAR ROAD - 


The path of the Dianyf tool in the 
direction of the arrows is con- 
trolled by the normal dressing 
mechanism on a grinder. It is also 
controlled by being spring loaded 
against the shaded | : | template. 
In this way the form of the template 
is reproduced on a_ production 
grinding wheel. In turn the form 
is then transferred to the com- 
ponent with consistent accuracy. 


LONDON NW2 - GLADSTONE 822! 
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INCREASED | INCREASED 
PRODUCTION] TOOL LIFE 


R 66°/0 | 30°/ 
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INCREASED | INCREASED 
PRODUCTION] TOOL LIFE 


<7 54°/0 | 300°/- 











MILLS 


zaeentt] LEDLOY 
45°/o | 50°/. BRIGHT STEELS 


Possessing greatly increased 
machinability over ordinary 
steels are supplied in all 
standard sections and sizes 
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A . and many special shapes, in 
Free Cutting, Case Harden- 
ing, Carbon, Heat Treated 
Carbon and: Alloy qualities. 

hein EXORS OF JAMES MILLS, LTD. 
INCREASED | INCREASED BREDBURY STEEL WORKS 
PRODUCTION] TOOL LIFE WOODLEY, Near STOCKPORT 
25°/o | 300°/o owl TELEPHONE: WOODLEY 223! (10 LINES) 









































TELEGRAMS: “MILLS” PHONE WOODLEY 


STOCKHOLDERS : 
LONDON: Brown Bros. Ltd., Buck & Hickman Ltd., Farmer, Stedall & Co., Mosers Ltd, W. & C. Tipple 
Led. BELFAST: Kennedy & Morrison Ltd. BIRMINGHAM: Charles Wade & Co.,Ltd. BRISTOL: Godwin, 
Warren & Co., Ltd. GLASGOW: John & Charles Murray. HULL: Mosers, Ltd. KEIGHLEY: John W. 
Laycock Ltd. LIVERPOOL: Mosers Ltd. MANCHESTER: Alfred Simpson Ltd NEWCASTLE-UPON- 
TYNE: W. Galloway & Co., Ltd. NORTHAMPTON: A. H. Allen & Co. (Engrs.) Ltd. NOTTINGHAM: 
Associated Engineering & Electrical Supplies Co., Led. 













JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 








LATHES 


sailatittel in A thes -: 
fet ection in ainwed 


SWIFT LATHES are built as both Centre Lathes and Surfacing and 
Lathes, and range from 17in. swing to 72in. swing, with any length 


desired between centres. 
SWIFT-SUMMERSKILL PLANING MACHINES are built from 
2ft. Oin. square up to 6ft. Oin square, of any length of table up to 40ft.0in., 


of both Double umn and Openside types, with either all Electric or 
reversing Two Belt Drive. Special All Electric Feed Motion. 


GEO. SWIFT E SON LTO. 


CLAREMONT WORKS - HALIFAX * ENGLAND 
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Jig and 
Fixture Design 


By H.-W. Harpy, A.M.1.MECH.E. 


Graded problems are analysed and explained 
in this new book, and complete designs are 
given for various types of jigs and fixtures. 


12/6 net. 


PITMAN PARKER STREET, KINGSWAY, LONDON, W.C.2 











There are 
WILD-BARFIELD ELECTRIC FURNACES 


for all heat-treatment purposes 


* 
The illustration shows Mode: TRT rere Forced Air 
Circulation Furnace. Designed for preb 2, 
secondary hardening, tempering annealing and nitriding 





WILD-BARFIELD ELECTRIC FURNACES LTD. 
ELECFURN WORKS, WATFORD BY-PASS, WATFORD, HERTS. 
Telephone : WATFORD 6094 (4 lines) Telegrams & Cables: ELECFURN, WATFORD 
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when you install the 


‘AIRTRIP? 


for safe, instant control of 
interlocking guards—a 
standard installation, manu- 
factured by 


PRESS GUARDS LTD 


and incorporating MAXAM 
Air Valves. and Cylinders. 
Easily fitted, it gives speed and 
efficiency of working —in- 


creased output is assured. i 


The ‘‘AIRTRIP "’ can be used on all presses 
up to 100 tons capacity. Operation is simple 
and infallible— depression of the pedal 
closes the guard and at the same time 
actuates the MAXAM Valve, which passes 
air to the MAXAM Air Cylinder to engage 
the clutch. This arrangement frees both 
hands of the operator and allows much 





ee Ny 


PNEUMATIC EQUIPMENT 


MAXAM Air Control Valves are available for many 
purposes, and for hand, foot, cam, electrical, mechani- 
cal or pressure actuation. MAXAM Air Cylinders 
range from j” to 20” dia. bores x any stroke. 
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INCREASED 





ner | 
Photograph by courtesy of Standard Telephones and Cables Limited 


lighter operation of the foot pedal. Also, 
since there can be no attempt to engage the 
clutch until the guard is fully closed, failure 
of the clutch locking gear is completely 
avoided. 

The ‘‘AIRTRIP”’ is designed to corply 
with H.M. Factory Departments Recom- 
mendations. Patents pending. 


ENQUIRIES FOR ‘ AIRTRIP’ 


to Messrs. PRESS GUARDS LTD., 372-8 Farm Street, 
Hockley, Birmingham. 


ENQUIRIES FOR MAXAM 

AIR VALVES AND CYLINDERS to the CLIMAX 
ROCK DRILL & ENGINEERING WORKS LTD., 
4 Broad Street Place, London, E.C.2. 
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’ Established 
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Please send 
for Nlustrated Brochures 


HORSTMANN. Precision 
Gauges, Gear Hobs and Fly Press 
Guards. 

C.A. GRAY. Vernier Gauges, 
with the Measuring Pressure 
Limiting Device, and Internal 
Micrometers. 

Sole Concessionaires 


BROOKS & WALKER LTD. 
41, DOCKHEAD, LONDON, S.E.! 


Bermondsey 3535 (15 lines) e Grams: Brassiness, Boroh, London 
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X gver & T * 
The‘VSG' variable speed transmission gear is highly esteemed 
by leading engineers. The various advantages solve many 
transmission problems in a wide range of trades and 
industries. The chief advantages are :— 
|. High torque at low speeds. 
2. Quick yet SMOOTH acceleration combined with 
perfect control in either direction. 


3. Ability to “‘inch’’ and rotate at very low speeds. Registered Trade Mark 
Hand wheel, lever or screw controls can be fitted to suit HYDRAULIC 
individual requirements Write for full particulars. 

INFINITELY VARIABLE 


SPEED TRANSMISSION 
AML Enquiries to 
VICKERS-ARMSTRONGS LTD 


VSG De VICKERS HOUSE. BROADWAY. LONDON. S.W.! Tel. ABBEY 7777 
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For Gauges, Taps and 
all Precision Tools. 
Ensures maximum 

degree of accuracy 
after hardening. 


Steel 
Makers 

since 

1776. 


¢50mm.and 90mm. centre height. 
e Very wide range of accessories. 
eldeal for turning, polishing, saw 

cutting, drilling, milling and 


MICRO grinding of small parts. 


¢For speeds up to 12,000 r.p.m. 


LATHES 


WRITE FOR CATALOGUE 
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Each cleaning problem studied individually 






















gral 


INDUSTRIAL 
CLEANING 
MACHINES 


This illustration shows 
a machine cleaning 
crank cases in the pro- 











duction line. 
It is equally capable of 
cleaning small parts in Photographs by courtesy of ‘‘Machinery.” 
baskets. 
- 
Sole Agents for Great Britain : 


GEO. H. HALES MACHINE TOOL CO. LTD., Victor House, 1, Baker St., LONDON, W.1 


Designed and manufactured by : 
BRATBY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER 4 
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FOR RELIABLE METAL CASTINGS 
SPECIFY 





REGISTERED TRADE MARK 


The Technically Controlled Castings Group 
18 ADAM STREET, LONDON, W.C.2. 
LAKE & ELLIOT, LTD., BRAINTREE - SHOTTON BROS., LTD., OLDBURY 


S$, RUSSELL & SONS, LTD., LEICESTER - HENRY WALLWORK &CO., LTD., MANCHESTER 
ALEX SHANKS & SON, LTD., ARBROATH * JOHN WILLIAMS & SONS (CARDIFF) LTD 




















ot MERCER om 


INSPECTION 


PRODUCTION 


Model 215 Abramson Precimeter Head, mounted on solid 
stand with coarse and fine adjustment. This head 
has little friction, combining unparalleled sen- 
sitivity on a constant measuring pressure, with a 
magnification factor far in excess of other mechan- 
ical comparators. This head can be supplied alone 
with a shank of 28 or 30mm. 




















TTT iii 


READINGS : 
.00imm. .0001°° 
.0005mm. .00005°’ 
.0001mm. .00001°’ 


Pressure 4-6 ozs. 


A Complete Catalogue on Request. 


THOMAS MERCER LTD 
ST. ALBANS ENGLAND 


St. Alb 5313-4-5 Est. 1858 
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MEASURING 
INSTRUMENTS « 


We illustrate here a 
few examples of calip- 
ers, height gauges, 
depth gauges, etc., from 
our range of precision 
measuring instruments 
which bring to the 
service of engineers 
that dependability 
which modern practice 
demands. The instru- 
ments in this range 
incorporate several pat- 
ents and mtn de- 
signs—all adding to acc- 
uracy, ease of handling 
or quicker application. 








AGENTS & STOCKISTS 
WANTED 


=|“ J 


All instruments machine divided, fine cut’ 
to B.S.S. and covered by N.P.L. certificates, ! 
measuring °001 in. or -02 mm. according to 
type. Write for descriptive matter and) 
lists of types available. 











TFHO:? W. WARD LTIbD 
ALBION WORKS - SHEFFIELD 
TE ONE 2631 SLINES TELEGRAMS FORWARD SHEFFIELD 

CE BRETTENHAM HOUSE - LANCASTER PLACE + STRAND -W.C.2 











-BORING 


. . . and that goes for Press 
Tools, Jigs and Fixtures. Delivery 
is always on time; remember 
High Speed Service 
means what it says — precisely! 
Write or phone for us to call: 


HIGH SPEED SERVICE TOOL CO., LTD. 
86 MAPLE ROAD - SURBITON - SURREY - ELMBRIDGE 1135-6 


























Unproductive times can be considerably shortened by the use of 
CLINO-CLAMP standard clamps on all types of Machine Tools. They 
supersede the improvised packing pieces and holding down fixtures so often 
used in the machine shop. They are compact, rigid, give a positive grip 
— bomtes - very low cone height they allow maximum clearance for 
tools. 

Six “ai erent types of clamp are available and a combination of different 
types can be used for irregular shaped work. 


Fully descriptive folder will be sent on request. 


ADA 


{ Ma a Tool Company tii ime std 


WAVERLEY T ALBANS 










TYPE M.F.L> 


meres 


maine. 
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They're talking 

/ again about 
PRESSURE 

DIE-CASTINGS 





This time 
it’s about 
COVER PLATES 


$ 
y 
‘ 
j 
! 








ALL HOLES AND DIMENSIONS CAST TO CLOSE LIMITS WHEN REQUIRED 


WOLVERHAMPTON DIE-CASTING CO. LTD. 
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MACHINERY GUARDS 


Designed, Constructed and 
Erected to meet any require- 
ment——Simple or Difficult 





ROCTER BROS (Hicwo%s' LTD 


wn 


FOR SPEEDY PRECISION GRINDING & LAPPING 


OF CARBIDE OR HIGH SPEED STEEL TOOLS 
Young brother to the well known ‘Abwood’ 2 . 
Carbide Tool Grinders, the new bench machine 
fills the gap for the small shop or the production line. 
Important features include: — 
1. Built in rotor stator unit with our latest type, easily 
adjustable Taper Roller Bearings which mean a 
tight bearing always. 
. Swing aside wheel guards and electrical re- 
verse for right and left hand grinding. 
. Screw-operated feed to table for wheel wear. 
. Screw-operated angular table fitting. Mach- 
ine divided arcs for accuracy. 
. Uses 6" diameter wheels, either vitrified or 


diamond. 
THE This machine can be 
supplied either as a bench 
A BWO oO D machine or a pedestal model, 
MODEL C.G.O. Tool Grinding & Lapping Machine 


THE ABWOOD TOOL & ENGINEERING CO. LTD., PRINCES ROAD, DARTFORD, KENT 
Telephone: Dartford 2258/9 Telegrams: Abwood, Dartford 
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DIES 
LIVE 


L-O-N-G-E-R ! 


. . . plus increased production and fewer rejects. 









Assuming you have the finest metal-forming equipment, 
the best dies, the most skilful craftsmen—there is still 
one variable in the drawing of metal. 


That element is the Die-Lubricant, the Drawing Com- 
pound which makes the difference between efficient 
metal working and wasteful, slower, more costly forming. 


Vaughan’s new-type DRAWING COMPOUNDS are in 
wide use for low-cost production with fewer rejects and 
longer die-life. 


There is a Vaughan Drawing Compound for every need 
and a Representative stands ready to co-operate. 





Edgar 







Vaughan 


€ Co Ltd. 
BIRMINGHAM, 4, ENGLAND 


Over 50 years Leadership in Service to the Metal Working Industry 
Works at BIRMINGHAM - MANCHESTER - LIVERPOOL - SOUTHALL - BRISTOL - GLASGOW 





Production 
with 
VAUGHAN 


TRIPLE GEARED 
Pulley 
os: 


3,5 4 


Available for 
DISPATCH 
IN 10 DAYS 


from receipt of order 


Type A47 


They're 
Beer Ter 
ae PONGER: 
CHEAPER 


to buy.and m 


VAUGHAN 


Cranes, Runways and 
Pulley Blocks are 
made Dy 


EAST 1473 


TRAMWAY PATH 





HAM 
REY 








Phone ; Mitcham 1624-5-6. 
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COMPLETE FABRICATION 


There is no fabrication about the fact that 
Talbot Stead can produce the most involved 
layout in steel or stainless steel tube. How- 
ever complicated the tubing or pipe 
assembly Talbot Stead will undertake 

the complete fabrication. 

Straight tubes are available in stainless 
qualities from 4" to 43" outside 


diameter. f 


TALBOTSTEAD —"/.2.. 


TALBOT STEAD TUBE CO. LTD - GREEN LANE - WALSALL 


tawl 
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17 Motor Sequence 
Controller Push 
Button Desk and 
Contactor Cubicle 
with two different 
sequence cycles. 


in the type of 


3 latling apparatus 


and in the type of 
Apparatus started ! 





“Electro Dynamic” equipment p>ssesses 

outstanding advantages and if you have any 1D) 10) “a 10) ©) 1\ (OSM O) MOLUP- VAUD 4 
problem involving Electrical installations, CLEAN AND ACCURATE 
Variable Speed Drives, Automatic Control IN ALLOY AND CARBON STEELS 
Gear, etc., why not pass it along to us. Made by 

Our technicians will always be happy to 


advise and assist and we will design GEORGE MORGAN LTD. 


suitable equipment to your requirements. SELLY OAK 
BIRMINGHAM 29 


ELECTRO DYNAMIC il Sopa 
_ CONSTRUCTION | 


ai Office ane Wor 
St+.MARY CRAY KENT 
Switchgear Works: BRIDGWATER - SOMERSET 
Head Office: Phone ORPINGTON 2560-3. 


) 
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machine 
tools 


AND GET SPEEDY OUTPUT OF 
HIGHLY ACCURATE WORK FROM 
UNSKILLED LABOUR WITHOUT 
TYING UP YOUR LARGER MACHINES 








This AJAX AJ8P Mill- 
ing Machine is useful 
both in the tool room 
and on the production 
line. It is available 
both pedestal mounted, 
as illustrated, and for 
bench mounting. 


Rack and pinion or screw feed. Micrometer dial for transverse 
feed. Feed lengths: 8” longitudinal, 3?” transverse, 6}” vertical. 
Table surface: 16” x4}”. Maximum distance spindle centre to 


table 6}”. Arbor diameter 1”. 4 speeds in each of four alternative 














ranges. Push button control of 4 h.p. motor. 


AJAX MACHINE TOOL COMPANY, LIMITED, 


(AVA) WEST MOUNT WORKS, HALIFAX. 
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@“ IT’S THE CENTRE THAT 
CARRIES THE LOAD” 


Here are two centres designed and proved 
by tests to give greate: efficiency on 
modern Production Machines 


ROLLER AND BALL BEARING 


REVOLVING CENTRE 


is constructed to stand up 

to the higher speeds and 

heavier cutting loads which 

modern cutting tools and 

machines demand. Its 

special features are: 

1.—Short overhang. 

2.—Fully protected bear- 

ings. 
3.—Centre spindle with bearings both ends. 


The #GE SUPER-CENTRE 


FITTED WITH HIGH SPEED STEEL INSERT 
HIGH SPEED STEEL is ideal for Lathe Centres 
because it stands up against the friction-heat without 
disintegrating. Wear is reduced to a 
minimum, and the centre can be reground 
equal to new without the need of rehard- 
ening. The “ARCHER” 
Super-Centre hasnow become 
the standard in many effici- 
ently equipped 
works. 
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MACHINED 
TO CLOSER THROTTLE VALVE Be) tox 


SLEEVE 


TOLERANCES 


AUXILIARY 
VALVE 


THAN YOUR os. — GRR ca 
CAR ENGINE 


COVER 


LOCKING RING 


HOLMAN Pneumatic Hammers are precision- ¥ ‘ ; DEFLECTOR 
manufactured to an unusual degree of accuracy for . : 
this class of tool, but they are also robust, hardy 
and powerful. On hard labour or light duties. 
they allow the worker remarkably fine control, 
thanks to their sensitive throttle, They dont 
recoil and they don’t waste air. Holman Hammers 
are available with open or closed handle, inside or 
outside trigger. 

Note : The range includes chipping and riveting 


hammers of many types and sizes. Fully | | geal” —— 
illustrated catalogues await your request. % - 
DELIVERY EX STOCK 
ROTODRILLS 


Range includes models 
for almost every job a 
drill will do. All sizes of F 
reversing and non-revers- |. 
ing screw-feed drills, 
hand-held drills 2nd 
woodborers. 
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f lasses + 

designs ov. proche but pam The fi rs t name 
ne ll ggg ng for lasting service 
Holders-on also supplied. 


BROS.LTD. 
ROTOGRINDS Holm ran man 


Precision-grinding and heavy - 


duty types for internal CAMBORNE. ENGLAND 
grinding, cleaning castings. f Telephone: Camborne 2275 (7 lines) 
polishing, buffing, nas. Telegrams : Airdrill, | Camborne 
fettling, etc. “* anen subsidi i 


fettling, Subsidiary Companies, Branches and 
grip” handles. Agencies througnout the World 
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